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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


_ The following is a list of Journals from which abstracts are made (directly or 
indirectly) by the Chemical Society and the Society of Chemical Industry. 
The abbreviated titles printed in italics represent Journals abstracted by the 
Chemical Society, those printed in roman type being abstracted by the Societ 


of Chemical Industry. 


Of the former Journals those indicated by an asteris 


are also abstracted by the Society of Chemical Industry. 


ABBREVIATED TITLE. 
Abh. Bihm. Akad. . ° 
Abh. Deut Naturwiss. Med. 

Ver. Bihmen. 

Acad. Sci. Fennicae . 
Agric. Bull. F. M. 8. ‘ 
Agric. Exp. Stat. Univ. 

Wisconsin Res. Bull. 
Agric. Gaz. S. Russia. 
Agric. J. India . 

Agric. Ledger . . ‘ 
Agric. Res. Inst., Pusa Rep. 

(Bull. ) 

Agric. and Sylvic. , 
Allgem. Brau.-Hopf. Zeit. . 
Allgem. Gerber-Zeit. . 
Aligem. Z. Bierbrau. u. 

Malzfabr. 

Amat. Fotog. 

Amer. Brewers’ J. 

Amer. Brewers’ Rev. . 

Amer. J. Bot. . ° 

Amer. J. Dis. Children 

Amer. J. Pharm. 

Amer. J. Physiol. 

Amer, J. Publ. Health 

*Amer. J. Sci. 

Amer. Mach. 

Amer. Min. 

Amer. Perf. 

Amer. Phot. ° ° 

Anal. Fis. Quim. . P 

Anal. Soc. Quim. Argentina 

Analyst . eo. . 

Annalen ° 

Ann, Bot. 

Ann. di Bot. 

Ann, Chim. : . 

Ann. Chim. Analyt. . 

Annali Chim. Appl. 

Ann. Ecole Agric. 
pellier 

Ann. Falsif. . R 

Ann. Geol. Min. Russie 

Ann. hyg. pub. med. legale. 

Ann. Inst. Mines, Petrograd 

Ann. Inst. Pasteur . ‘ 

Ann. Inst. Polyt., Petro- 
grad 

Ann. Physik . 

Ann. Physique . ° . 

Ann. R. Staz. Chim. Agrar. 
Sperim. 

Ann. sci. Univ. Jassy 


Mont- 


JOURNAL, 

Abhandlungen der Bohmischen Akademie. 

Abhandlungen der Deutschen Naturwissenschaftlichen 
und Medizinischen Verein, Béhmen. 

Acta Societatis Scientiarum Fennicae. 

Agricultural Bulletin of the Federated Malay States. 

Agricultural Experimental Station, University of Wis- 
consin, Research Bulletin. 

Agricultural Gazette of Southern Russia. 

Agricultural Journal of India. 

Agricultural Ledger. 

Agricultural Research Institute, Pusa, Report and 
Bulletins. 

Agriculture and Sylviculture (Petrograd). 

Allgemeine Brau- und Hopfen-Zeitung. 

Allgemeine Gerber-Zeitung. 

Allgemeine Zeitschrift fiir Bierbrauerei und Malz- 
fabrikation. 

Amator Fotografen. 

American Brewers’ Journal. 

American Brewers’ Review. 

American Journal of Botany. 

American Journal of Diseases of Children. 

American Journal of Pharmacy. 

American Journal of Physiology. 

American Journal of Public Health. 

American Journal of Science, 

American Machinist. 

American Mineralogist. 

American Perfumer. 

American Photography. 

Anales de la Sociedad Espafiola Fisica y Quimica. 

Anales de la Sociedad Quimica Argentina. 

Analyst. 

Justus Liebig’s Annalen der Chemie. 

Annals of Botany. 

Annali di Botanica. 

Aunales de Chimie. 

Annales de Chimie Analytique. 

Annali di Chimica Applicata. 

— I’Ecole nationale d’Agriculture de Mont- 

ier. 

Annales des Falsifications. 

Annuaire de la Géologie et de la Minéralogie de Russie. 

Annales d’hygiéne publique et de médicine légale, 

Annales de l'Institut des Mines, Petrograd. 

Annales de ]’Institut Pasteur. 

Annales de l'Institut Polytechnique, Petrograd. 


Annalen der Physik. 

Annales de Physique. 

Annali della R. Stazione Chimico Agraria Sperimen- 
tale di Roma. 

Anuales scientifiques de l’Université de Jassy. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
Ann. Soc. Geol. Belg.: Publ. 

rel. au Congo Belge 
Apoth. Zeit. ° 
App. Sci. . ‘ ° . 
Arb. Gebiet. Physik, Math. 

Chem. 
Arb. Gesundh. Amt. . 
Arch. Anat. Physiol. . 
Arch, Chem. Mikros. . 
Arch, Entw.-mech. Org. . 
Arch. expt. Path. Pharm. . 


Arch, farm. sper. sci. aff. . 
Arch. Fisiol. . 
Arch. Hyg ‘ 

Arch, Int. Med. 

Arch. ital. Biol. . 
Arch, Med. Pharm. milit. . 
Arch. Néerland. 


Arch, Néerland. physiol. 


*Arch. Pharm. . , ° 

Arch. physikal. Chem. Glas. 
Keram. 

Arch. Sct. biol. Petrograd . 

Arch. Sci. phys. nat. . ° 

Arch. Suikerind. Ned. Indie 


Arkiv. Kem. Min. Geol. 
Arm. Beton ‘ ‘ 

* Atti R. Accad. Lincei 
Atti R. Accad. Sci. Torino 
Atti R. Ist. Veneto Sci. 
Aust. Pharm. Notes . 
Beitr. Min. Japan . ° 
Berg. Hiittenm. Rundsch. . 
* Ber. : 7 ‘ ‘ 
Ber. Deut. bot. Ges. 

Ber. Deuts. pharm. Ges, 


Ber. Deut. physikal. Ges. 
Ber. K. Stchs. Ges. Wiss. . 


Ber. Oberhess. Ges. Natur. 
Heilkunde. 

Ber. Ohara Inst. landw. 
Forsch. 

Berlin. Klin. Woch. . 

* Bied. Zentr. 


Biochem. Bull. . 

*Biochem. J. . 

* Biochem. Zeitsch. 

Blatter Zucker. . 

Bd. of Trade J. . P ; 

Bol. Acad. Nac. Ciencias, 
Cordoba. 

Boll. Chim, farm. 

Boll. Soc. Geol. Ital. . 

Boll. Soc. Med.-Chirurg. 


JOURNAL. 


Annales de la Société géologique de Belgique: Publi- . 


cations relatives au Congo Belge. 
Apotheker-Zeitung. 
Applied Science. 
Arbeiten aus dem Gebiete der Physik, Mathematik 
und Chemie. 
Arbciten aus dem Gesundheitsamte. 
Archiv fiir Anatomie und Physiologie. 
Archiv Chemie und Mikroskopie. 
Archiv fiir Entwicklungsmechanik der Organismen. 
Archiv fiir experimentelle Pathologie und Pharma- 
kologie. 
Archivio di farmacologia sperimentale e scienze affini. 
Archivio di Fisiologia. 
Archiv fiir Hygiene. 
The Archives of Internal Medicine. 
Archives italiennes de Biologie. 
Archives de \i édicine et de Pharmacie militaires. 
Archives Néerlandaises de sciences exactes et natu- 
relles. 
Archives Néerlandaises de physiologie de homme et 
des animaux. 
Archiv der Pharmazie. 
Archiv fiir die physikalische Chemie der Glases und 
der Keramischen Massen. 
Archives des Sciences biologiques, Petrograd. 
Archives des Sciences physiques et naturelles. 
Archief voor de Suikerindustrie in Nederlandsch- 
Indié. 
Arkiv. for Kemi, Mineralogi och Geologi. 
Armierter Beton. 
Atti della Reale Accademia dei Lincei. 
Atti della Reale Accademia delle Scienze di Torino. 
Atti del Istituto Veneto di Scienze, Ettere ed Arti. 
Australian Pharmaceutical Notes and News. 
Beitrage zur Mineralogie von Japan. 
Berg- und Hiittenmannisches Rundschau. 
Berichte der Deutschen chemischen Gesellschaft. 
Berichte der Deutschen botanischen Gesellschaft. 
Berichte der Deutschen pharmazeutischen Gesell- 
schaft. 
Berichte der Deutschen physikalischen Gesellschaft. 
Berichte iiber die Verhandlungen der Koéniglich Siich- 
sischen Gesellschaft der Wissenschaften. 
Berichte der Oberhessischen Gesellschaft fiir Natur- 
und Heilkunde zu Giessen. 
Berichte des Ohara Instituts fiir landwirtschaftliche 
Forschungen. 
Berliner Klinische Wochenschrift. 
Biedermann’s Zentralblatt fiir Agrikulturchemie und 
rationallen Landwirtschafts-Betrieb. 
Biochemieal Bulletin. 
Biochemical Journal. 
Biochemische Zeitschrift. 
Blitter fiir Zuckerriibenbau. 
Board of Trade Journal. 
Boletin de la Academia Nacfonal des Ciencias, Cordoba. 


Bolletino Chimico farmaceut ico. 
Bolletino della Societa Geologica Italiana. 
Bolletino della Societa Medicc-Chirurgica, Pavia. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
Bot. Centr. 
Bot. Gaz. . 
Brass. Malt. . 
Brau- u. Malzind. 
Braunkohle 
Brewers’ J. p F 
Brit. and Col. Pharm. 
Brit. J. Phot. 2 
Brit. Med. J. 
Brit. Pat. . ‘ 
Buletinul Chim. * 
Bul. Soe. Chim. Romédnia . 
Bul. Soc. Romane Stiin. 
Bull. Acad. roy. Belg. 


Bull. Acad. Sci. Cracow 
Bull. Acad. Sci. Petrograd . 
Bull. Acad. Sci. Roumaine 
Bull. Agric. Intell. 

Bull. Assoc. Chim. Suer. 


Bull. Bureau of Standards 
(U.S.A.). 

Bull. Com. Géol. Finlande . 

Bull. Dept. Agric. Ceylon . 

Bull. Dept. Agric. Trinidad 

Bull. Forest Ep. Stat. 
Meguro. 

Bull. gén. Thérap. 


Bull. Geol. Inst. Univ. Up- 
sala. 

Bull. Geol. Soc. Amer. . 

Bull. Geol. Survey, U.S.A. 

Bull. Geol. Survey, West 
Australia. 

Bull. Imp. Centr. 
Exp. Stat. Japan. 

Bull. Imp. Inst. ° ° 

Bull. Johns Hopkins Hos- 
pital 

Bull. Ranade Indus. Econ. 
Inst. Poona. 

‘Bull. School Mines and 
Met., Univ. Missouri 

Bull. Sci. Pharmacol. 

*Bull. Soc. chim. 

*Bull. Soc. chim. Belg. 

Bull. Soc. chim biol. . . 

Bull. Soc. chim. Maurice . 

Bull. Soc. d’Encour. . 


Agric. 


Bull. Soc. frang. Min. 

Bull. Soc. Frang. Phot. . 
Bull. Soc. Ind. Mulhouse . 
Bull. Soc. Ind. Nord. ‘ 


JOURNAL. 


Botanisches Centraiblatt. 

Botanical Gazette. 

Brasserie et Malterie. 

Brau- u. Malzindustrie. 

Braunkohle. 

Brewers’ Journal. 

British and Colonial Pharmacist. 

British Journal of Photography. 

British Medical Journal. 

British Patent. 

Buletinul Chimie. 

Buletinul Societatei de Chimie din Romania. 

Buletiuul Societatii Romane de Stiinte. 

Academie royale de Belgique—Bulletin de la Classe 
des Sciences. 

Bulletin international de l’Académie des Sciences de 
Cracovie. 

Bulletin de l’Académie Impériale des Sciences de 
Petrograd. 

Bulletin de la Section Scientifique de 1’Académie 
Roumaine. 

Bulletin of the Bureau of Agricultural Intelligence and 
of Plant Diseases. 

Bulletin de l’Association des Chimistes de Sucre et de 
Distillerie. 

Bulletin of the Bureau of Standards (U.S.A.). 


Bulletin de la Commission Géologique de Finlande. 

Balletin of the Department of Agriculture, Ceylon. 

Bulletin of the Department of Agriculture, Trinidad. 

Bulletin of the Forest Experiment Station, Meguro, 
Tokyo. 

Bulletin général de Thérapeutique médicale, chir- 
urgicale, obstétricale. 

Bulletin of the Geological Institution of the University 
of Upsala. 

Bulletin of the Geological Society of America. 

Bulletin of the U.S. Geological Survey. 

Bulletin of the Geological Survey, West Australia. 


Bulletin of the Imperial Central Agricultural Experi- 
mental Station of Japan. 

Imperial Institute Bulletin. 

Bulletin of Johns Hopkins Hospital. 


Bulletin of the Ranade Industrial and Economie Insti- 
tute, Poona. 

Bulletin of the School of Mines and Metallurgy, 
University of Missouri. 

Bulletin des Sciences (’harmacologiques. 

Bulletin de la Société chimique de France. 

Bulletin de la Société chimique de Belgique. 

Bulletin de la Société de chimie biologique. 

Bulletin de la Société chimique de Maurice. 

Bulletin de la Société d’Encouragement pour 1’In- 
dustrie Nationale. 

Bulletin de Ja Société frangaise de Minéralogie. 

Bulletin de la Société Francaise de Photographie. 

Bulletin de la Société Industrielle de Mulhouse. 

Bulletin de la Société Industrielle du Nord de la 

France, 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
Bull. Soc. Ind. Rouen ‘ 
Bull. Soc. Oural. Sci. Nat. 


Bull, Soc. Pharm. Bordeaux 


Bull. Wellcome Trop.Res.Lab. 
Cairo Sci. J. . 

Cauada Dept. Mines Publ. . 
Canadian Med. Assoc. J. 
Canadian Mining J. 
Caoutchouc et Gutta-Percha 
Cement . 

*Centr. Bakt. Par. 


Centr. es. 
Centr. Min. 


Centr. Zuckerind. 
Céramique . 

Ch. of Comm. -_ 
Chemik Polski 
Chem. App. 
Chem. Eng. 
Chem. Erde 
Chem. Ind. 
*Chem. News 
Chem, Trade J.. 
Chem. Umschau Fett- Ind. 


*Chem. Weekblad 
Chem.-Zeit. 
Chem. Zeitsch. 
"Chem. Zentr. . 
Chem. and Drug. 
*Chim. et Ind. 
Collegium . 
*Compt. rend. 


Compt. rend. l’Acad. d’ Agric. 


Compt. rend. Soc. Biol. 


Comptes rend. Trav. Lab. 
Carlsberg 

D. R.-P. . 

Dept. Chem. s. Australia, 
Bull. 

Derm. Woch. . 

Deut. Essigind. . ‘ 

Deut. Mechan. Zeit. . 

Deut. med. Woch. — 

Deut. Parfum. Zeit. 

Deuts. Zuckerind. 

Econ. Geol. . 

Econ. Proc. Roy. ‘Dubl. Sor. 

Electrician . ‘ 

Elektrochem. Zeits. 

Eng. and Min. J. 

Eng. News . 

Eng. Rec. 

Engrais 


JOURNAL. 


Bulletin de la Société Industrielle de Rouen. 

Bulletin de la Société Ouralienne des Amateurs des 
Sciences Naturelles & Catherineberg. 

Bulletin des Travaux de la Société de Pharmacie de 
Bordeaux. 

Bulletin of the Wellcome Tropical Research Laboratory. 

Cairo Scientific Journal. 

Canada Department of Mines Publications. 

Canadian Medical Association Journal. 

Canadian Mining Journal. 

Le Caoutchouc et le Gutta-Percha, 

Cement. 

Centralblatt fiir Bakteriologie, Parasitenkunde und 
Infektionskrankheiten. 

Centralblatt fiir Kunstdiingerindustrie. 

me % fiir Mineralogie, Geologie und Palaeonto- 
orgie 

Centralblatt fiir Zuckerindustrie. 

Céramique. 

Chamber of Commerce Journal. 

Chemik Polski. 

Chemische Apparatur. 

Chemical Engineer. 

Chemie der Erde. 

Chemische Industrie. 

Chemical News. 

Chemical Trade Journal. 

Chemische Umschau iiber die Fett- und Harz-Indus- 


trie 

Chemisch Weekblad. 

Chemiker- Zeitung. 

Chemische Zeitschrift. 

Chemisches Zentralblatt. 

Chemist and Druggist. 

Chimie et Industrie. 

Collegium. 

Comptes rendus hebdomadaires des Séances de 1’Aca- 
demie des Sciences. 

Comptes rendus des Séances de l’Academie d’Agricul- 
ture de France. 

Comptes rendus hebdomadaires de Séances de la Société 
e Biologie. 

Comptes rendus des Travaux de Laboratoire de Carls- 


berg 
—— - Reichs- Patent. 
Department of Chemistry, South Australia, Bulletins. 


Dermatologische Wochenschrift. 
Deutsche Essigindustrie. 

Deutsche Mechaniker Zeitung. 
Deutsche medizinische Wochenschrift. 
Deutsche Parfumerie Zeitung. 
Deutsche Zuckerindustrie. 

Economic Geology. 

Economic Proceedings of the Royal Dublin Society. 
Electrician. 

Elektrochemische Zeitschrift. 
Engineering and Mining Journal. 
Engineering News. 

Engineering Record. 

L’Engrais. 
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JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


ABBREVIATED TITLE. 
Exper. Stat. Rec. P 
Fachl. Mitt Ost. Tabak. 
Farber-Zeit. é 
Farben- Zeit. 

Farm . 
Fermentforsch. 
Ferrum 
Feuerungstechnik 
Flora 3 

Fildtani Kézling y 

Fr. Pat. . 
Fiihlings Landw. "Zeit. 
Gas . . ° 
Gas J. 

Gas Rec. 

*Gazzlia . - 
Geol. Fir. Firh. 

Geol. Mag. . 

Gerber 3 
Gesundheitsing . 
Gornosaw. Djelo. 
Gummi-Zeit. . 
Handi, Vijft. Nat. 


Hawaii Agric. Exp. " Stat. 


Bull. 
Heart . ‘ 
Helv. Chim. Acta 
Hess. Landw. Zeits. 
Hyg. Rundsch.. 
Indian Forest Bull. 
Indian J. Med. Res 
India-rubber J. 
Ingenieur 
Int. Mitt. Bodenk. 
Int. SugarJ. . 
Int. Z. Metallog. 
Int. Zeitsch. 
Biol. 


Iron Steel Inst. Carnegie 


Schol. Mem. 


Jahrb. K. K. Geol. Reichsanst 


Jahrb. Min. 
Jahrb. Min. Beil.-Bd. 


Jahrb. Radioaktiv. Elek- 


trontk. 

Jahrb. wiss. Bot. . 

Jahresber. Ges. 
Kultur. 

Jernk. Ann. 

J. d’Agric. prat. . 

*d. Agric. Les. 

*J. Agric. Sci. 

- d’Agric. Trop. 

J. Agric. Victoria 
*y. ‘Amer. Chem. Soc. 
J. Amer. 

Assoc. 
J. Amer. Med. Assoc. 
J. Amer. Pharm. Assoc. 


phys. «chem. 


vaterl. 


Leather Chem. 


JOURNAL. 
Experimental Station Record. 
Fachliche Mitteilungen der Osterreichische Tabakregie. 
Farber-Zeitung. 
Farben-Zeitung. 
The Farm (Russia). 
Fermentforschung. 
Ferrum. 
Feuerungstechnik. 
Flora. 
Foldtani Kozliny. 
French Patent. 
Fiihlings Landwirtschaftliche Zeitung. 
Het Gas. 
Gas Journal. 
Gas Record. 
Gazzetta chimica italiana. 
Geologiska Féreningens i Stockholm Forhandlingar. 
Geological Magazine. 
Gerber. 
Gesundsheitsingenieur. 
Gornosawodskoje Djelo. 
Gummi-Zeitung. 
Handelingen van het Vijftende Natuur. 
Hawaii Agricultural Experiment Station Bulletins. 


Heart. 

Helvetica Chimica Acta. 

Hessische Landwirthschaftliche Zeitschrift. 

Hygienische Rundschau. 

Indian Forest Bulletin. 

Indian Journal of Medical Research. 

India-rubber Journal. 

De Ingenieur. 

Internationale Mitteilungen fiir Bodenkunde. 

International Sugar Journal. 

Internationale Zeitschrift fiir Metallographie. 

Internationale Zeitschrift fiir physikalisch-chemische 
Biologie. 

Iron and Steel Institute, Carnegie 
Memoirs. 

Jahrbuch der K. K. geologischen Reichsanstalt. 

Neues Jahrbuch fiir Mineralogie, Geologie und 
Palaeontologie. 

Neues Jahrbuch fiir Mineralogie, Geologie und Palae- 
ontologie, Beilage- Band. 

Jahrbuch der Radioaktivitiit und Elektronik. 


Scholarship 


Jahrbuch fiir wissenschaftliche Botanik. 

Jahresbericht der schlesischen Gesellschaft fiir vater- 
landische Kultur. 

Jern-kontorets Annaler. 

Journal d’Agriculture Pratique. 

Journal of Agricultural Research. 

Journal of Agricultural Science. 

Journal] d’Agriculture Tropique. 

Journal of Agriculture, Victoria. 

Journal of the American Chemical Society. 

Journal of the American Leather Chemists’ Associa- 
tion. 

Journal of the American Medical Association. 

Journal of the American Pharmaceutical Association. 


Vili 


ABBREVIATED TITLE. 
J. Assoc. Off. Agric. Chem. 


*J. Biol. Chem. . 

J. Board Agric. . ° 

J. Canad. Min. Inst. *. 
J.Chem.Ind. Tokyo.  . 
J. Chem. Met. Soc. 8S. Africa 


J. Chim. physique 

J. Coll. Agric. Sapporo 

J. Coll. Agric. Tohoku 

J. Coll. Agric. Tokyo . 

J. Coll. Eng. Univ. Tokyo 


*J. Coil. Sci. Tokyo 


J. Exp. Med. 

J. Franklin Inst. 
J. Gasbeleucht. . 
J. gen. Physiol. . 
J. Genetics . 

J. Geol. ‘ 
J. Geol. Soc. Tokyo 


J. Hygiene . ° . ° 
J. Imp. Gas Assoc. Tokyo 
J. Ind. Eng. Chem. ‘ 
J. Inst. Brewing ° 

J. Inst. Petroleum Tech. 

J. Inst. Sanit. Eng. . 

J. Landw. . , ° ‘ 
J. Manchester School Tech. 
J. Marine Biol, Assoc. U.K. 


J. Med. Res. 

J. Path. Bact. 

J. Pharm. Chim. r 
J. Pharm. Expt. Ther. 


*J. Physical Chem. 

J. Physiol. . . , 

J. Physiol. Path. gén. . 

*J. pr. Chem. . . . 
J. Proc. Asiatic Soc. Bengal. 


J. Roy. Agric. Soc. . ‘ 

J. Roy. Army Med. Corps . 

J. Roy. Hort. Soe. ‘ 

J. Roy. Soc. New South 
Wales. 

J. Roy. Soc. West Australia 

*J. Russ. Phys. Chem. Soc. 


J. Scot. Met. Soc. 

J. Soc. Arts ‘ P 

J. Soc. Dyers and Col. 

J. Soc. Russe Métall. . 

J. S. African Assoc. Anal. 
Chem. 


JOURNALS FROM WHICH ABSTRACTS ARE MADE. 


JOURNAL. 
Journal of the Association of Official Agricultural 
Chemists. 
Journal of Biological Chemistry, New York. 
Journal of the Board of Agricu!ture. 
Journal of the Canadian Mining Institute. 
See Kogy6- Kwagaku-Zasshi. 
Journal of the Chemical, Metallurgical, and Mining 
Society of South Africa. 
Journal de Chimie physique. 
Journal of the College of Agriculture, Sapporo, Japan. 
Journal of the College of Agriculture, Tohoku Impe- 
rial University, Japan. 
Journal of the College of Agriculture, Tokyo Imperial 
University, Japan. 
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PART I. 


Organic Chemistry. 


The Addition of Hydrogen Bromide to Allyl Bromide. 
A. F. Hotteman and B. F. H. J. Marrues (Proc. K. Akad. 
Wetensch. Amsterdam, 1918, 21, 90—91).—In bright light, hydro- 
gen bromide is absorbed by allyl bromide with the almost quantita- 
tive formation of trimethylene bromide, b. p. 167°1°/760 mm. ; in 
the dark, on the other hand, absorption proceeds much more slowly 
and, whilst trimethylene bromide is the main product, considerable 
amounts of propylene bromide are also formed. H. W. 


Monohydrochloride of Isoprene. Ossian Ascuan (Ber., 

1918, 51, 1303—1307).—Isoprene, which had been prepared from 
commercial d-limonene by means of the isoprene lamp and kept for 
four years at 4—8°, was fractionated and the portion, b. p. 
34—35°5°, Dj’ 0°6765, was mixed with 6% of dry ether, cooled in a 
mixture of snow and sodium chloride, and treated with hydrogen 
chloride. The product, after being washed with water and dried, 
was fractionated. The first three fractions, b. p. 65—90°, were 
treated again in the same way. The fraction, b. 
contains isoprene monohydrochloride, C,H Cl, b. 
Di 0°9335, which has an odour resembling that of allyl chloride, 
combines with hydrogen chloride to form isoprene dihydrochloride 
(Bouchardat’s dichlorotsopentane), b. p. 145—146°, D? 1°0654, and 
reacts with bromine in cold chloroform to form a yellow, viscous 
oil, C;H,CIBr,, which cannot be distilled without decomposition. 
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The isoprene monohydrochloride, b. p. 85—91°, D 0°868, described 
by Bouchardat in 1879, was almost certainly tert.-isoamyl chloride. 
Isoprene prepared from d-limonene as above contains 8-methyl-A¢- 
butylene. C. S. 


Opticaily Active Propylene Glycol and Optically Active 
b-hyaroxynuiyric Acid. MaiL ABLERHALDEN and EGON bKicHWALD 
(Ser., 1918, 51, 1312—1322).—The specific rotations of the opti- 
cally active fats previously prepared (A., 1914, i, 801) are unex- 
pectedly small, and active propylene glycol has therefore been pre- 
pared in the hope that from it will be obtained more suitable 
substrates for the study of ferment action. 

The desired glycol cannot be isolated from the mixture obtained 
by the action of nitrous acid on optically active propylenediamine. 

Attempts to resolve 8-bromo-”-propylamine by tartaric, bromo- 
camphorsulphonic, or bromosuccinic acid, formyl-leucine, or similar 
compounds failed, uncrystallisable syrups being obtained ; the reso- 
lution of B-chloro-x-propylamine, however, is readily effected. A 
solution of allylamine hydrochloride is saturated at 0° with hydro- 
gen chloride and heated in a sealed tube at 110—120° for five to six 
hours, the resulting 8-chloro--propylamine is isolated and treated 
in ether—alcohol solution with d-tartaric acid (1 mol.) ; the precipi- 
tate, after being recrystallised ten times from hot water, yields a 
d-tartrate, m. p. 109°5°, [ali +36°72° in water, from which 
d-B-chloro-n-propylamine hydrochloride, C,HgNCl,, m. p. 179°5°, 
[a]; +34°80° in water, is prepared. An aqueous solution of the 
d-tartrate at about 10° is converted by sodium nitrite into 
d-8-chloro-a-propanol, b. p. 40—41°/15 mm., [a]> +9°26°. Since 
the latter could not be obtained quite pure it was added to aqueous 
potassium hydroxide at 50—70°, and thus converted into 
d-propylene oxide, b. p. 36°5—38°, [a]? + 12°72°, which has been 
prepared by Le Bel in a very impure state by fermentation. d-Pro- 
pylene oxide is extensively racemised by water, and on this account 
must be removed by distillation as rapidly as possible from the 
aqueous alkali employed in its preparation (above). When added 
slowly to well-cooled, anhydrous formic acid, it is converted into 
the formate of propylene glycol, which is readily hydrolysed by 
15% hydrochloric acid, yielding d-propylene glycol, b. p. 959/15 mm., 
fa]? +13°71° in water. The d-glycol reacts with butyryl chloride 
in chloroform solution to form d-propylene glycol dibutyrin, 
C,,H.)0,, b. p. 95—105°/15 mm., a +2°05° in 1-dem. tube. 

The following /-compounds are described: 1-8-ch/oro-n-propy!- 
amine hydrochloride, [a]; —17°07° in water ; 1-8-chloro-a- propanol, 
[a]y —2°92°; l-propylene oxide, [ali —8°26°; l-propylene glycol, 
|a]i; —8°97° in water. 

A synthesis of the optically active, biologically important B-hydr- 
oxybutyric acid has been effected and its configuration determined. 
The addition of hydrogen cyanide to d-propylene oxide does not lead 
to a satisfactorv result. d-Propylene oxide was therefore converted 
by. cold hydrobromic acid into 1-8-bromoisopropy! alcohol, 
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OH-CHMe-CH,Br, b. p. 45—50°/15 mm., a — 2°05° in 1-dem. tube, 
which reacts readily with potassium cyanide in boiling alcohol to 
give 1-B-hydroxyiutyronitrile, b. p. 99—100°/15 mm., [a]i> —10°03° 
in water. The last substance is hydrolysed by hot concentrated 
hydrochloric acid, and yields /-8-hydroxybutyric acid, the sodium 
salt of which has [a@|'’ — 13°28° in water. 

d-B-Chloro-a-propanol is oxidised by ammonium dichromate and 
dilute sulphuric acid at the ordinary temperature, and yields 
/-a-chloropropionic acid, which is converted into /-alanine by aqueous 
ammonia. 

The preceding configurative relations are shown thus: 


d-propylene oxide —> 
ene l-B hydroxybutyric acid 
d-B-Chloro-a-propanol 
ies l-a-chloropropionic acid —> /-alanine 


C. S. 


Syathesis of Optically Active Glycerophosphoric Acid. 
Emit ABDERHALDEN and Econ Eicuwatp (#er., 1918, 51, 
1308—1312).—Since the naturally occurring glycerophosphoric acid 
is optically active (Willstatter and Liidecke, A., 1904, i, 1067), one 
of the first steps in the synthesis of a phosphatide must be the syn- 
thesis of glycerophosphoric acid in the optically active form. ‘he 
authors, employing the optically active halogenhydrins and epi- 
hydrins previously prepared by them (A., 1914, i, 801), obtained 
unsatisfactory results when they attempted to add phosphoric acid 
to /-epihydrin alcohol, epichlorohydrin, or epibromohydrin, and un- 
successful results when they attempted to esterify monochlorohydrin 
or monobromohydrin with anhydrous phosphoric acid, but achieved 
success by using Fischer’s pyridine—phosphoryl chloride method. 
Phosphoryl chloride is added slowly to a solution of d-a-bromo- 
hydrin in dry pyridine, the temperature being kept below — 10°; 
ice-water is added after one to two hours, the solution is shaken 
with sufficient silver to remove the chlorine (an excess must be 
avoided), filtered, treated with hydrogen sulphide, again filtered, 
and evaporated in a vacuum to remove the hydrogen sulphide and a 
portion of the pyridine. Barium hydroxide in excess is added, the 
mixture is diluted, and then concentrated in a vacuum to remove 
the remainder of the pyridine ; the barium in the filtered solution is 
exactly precipitated with sulphuric acid, and after filtering again 
the filtrate is without delay treated with 10% lithium hydroxide 
solution, after twenty-four hours evaporated to a small volume in a 
vacuum, heated at 80° for one hour, cooled, neutralised with hydro- 
bromic acid, and evaporated in a vacuum until crystals begin to 
appear ; these are redissolved by adding a few c.c. of water, and the 
filtered solution is treated with alcohol. The precipitate is dis- 
solved in water and precipitated by alcohol, and after a repetition 
of this treatment is free from lithium bromide. The product is 
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nearly pure lithium d-glycerophosphate, CsH,OgP Lig, [a]? + 3°51° in 
aqueous solution. Lithiwm l-glycerophosphate was also prepared, 
having [a]; —3°02°. By using alcoholic instead of aqueous lithium 
hydroxide, a glycerophosphate having [a]i* +6°26° was obtained, 
but the higher value may be due to a partial conversion of the 
glycerophosphate into the epihydrinphosphate, 
\,>CH-CH,-0-PO(OLi), C. 8. 


Preparation of Ethyl Acetate from Acetaldehyde. 
FaRBWERKE VoRM. Meister, Luctus, & Brinine (D.R.-P., 308043 ; 
from Chem. Zentr., 1918, ii, 693).—The process depends on the use 
of a solution of aluminium ethoxide, Al(OEt),, which contains at 
the most only traces of halogen compounds, in an organic solvent of 
high boiling point, such as solvent naphtha. With such solutions, 
which allow the most favourable temperature to be readily main- 
tained, the yield of practically pure ethyl acetate exceeds 85% of 
that theoretically possible; at the same time, the duration of the 
action is considerably decreased, and the consumption of aluminium 
ethoxide is reduced to 3—5% of the acetaldehyde. H. W. 


The Velocity of Hydration of the Arhydrides of some 
Fatty Acids. P. E. Verkape (Rec. trav. chim., 1918, 37, 
315—354).—A theoretical discussion of work already published 
(compare A., 1914, ii, 256; 1916, ii, 234, 607), in which the author 
shows that the process of hydration is much more complicated than 
is shown by the equation (R-CO),0 + H,O = 2R-CO,H. W. G. 


Configuration of Organic Compounds and their Relation 
to Chemical and Physical Properties. II. Arrnur Micnar. 
(J. Amer. Chem. Soc., 1918, 40, 1674—1707).—A continuation of 
the theoretical discussion of the subject (compare A., 1918, i, 249). 
The relationship between the configuration of unsaturated acids 
and their physical properties (density, m. p., b. p., viscosity, optical 
activity, magnetic rotation) is examined, and the connexion between 
configuration and chemical properties (addition, stereomutation, 
catalysis, esterification) discussed. H. W. 


Determination of the Configuration of cis-trans-Isomeric 
Substances. J. Borseken and Cur. van Loon (Proc. K. Akad. 
Wetensch. Amsterdam, 1918, 21, 80—-89).—A theoretical paper, in 
which the methods of determining the configuration of czs-trans 
isomerides are critically discussed and their applicability to various 
types of compounds considered. H. W. 


Electronic Constitutions of Acetoacetic and Citric Acids 
and some of their Derivatives. Muitron Tu. Hanke and Kari 
K. Kozsster (J. Amer. Chem. Soc., 1918, 40, 1726—1732).—A 
consideration of the formation of acetonedicarboxylic acid from citric 
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acid, of its relationships to acetone and acetoacetic acid, of the con- 
nexion between the latter and acetic acid, and of those between 
acetic acid and keten, leads the author to propose the electronic 
formule (I) and (II) for acetoacetic and citric acids respectively : 


H O H O 
+ FF + FF 

1+ —-C-—+4+C+-OH H +-C—+C+ -OH 
i - a) 


t FF 
HO -— +C+-C+ -OH 


Pasteur’s Principle of the Relation between Molecular 
and Physical Asymmetry. V. Optically Active Complex 
Salts of Iridium-trioxalic Acid. IF. M. Jarcer (Proc. K. Akad. 
Wetensch. Amsterdam, 1918, 21, 203—214).—Racemic potassium 
iridium oxalate, K,/Ir(C,O,).],44H,O (A., 1918, i, 4), has been 
resolved into its optically active components by means of the 
strychnine salt, thus demonstrating for the first time the possibility 
of a partial asymmetry in the case of iridium as the central atom. 

Strychnine d-ridium ovalate, (Cy,Hs.O.N>).fIr(C.0,)3],35H,O, 
forms pale yellow, very fine needles; the corresponding 1-salt 
(+3H,O) crystallises in somewhat thicker needles. 

d-Potassium iridium oxalate (+ H,O), large orange-coloured, flat- 
tened, triangular bipyramids (a:c=1:0°9520; a=100°20’), has 
D®” 2°734; the corresponding /-salt is also described. As in the case 
of the oppositely rotating rhodium salts (A., 1918, i, 3), a non- 
superposable hemihedrism accompanies the contrary power of rota- 
tion. 

The specific rotation of the salts in aqueous solution for differing 
concentrations and for light of varying wave-length has been investi- 
gated, and the results are given in a series of tables and graphs, for 
details of which the original communication must be consulted. In 
the case of the potassium salts, the slope of the graph is quite dif- 
ferent from that found with the corresponding rhodium salt, thus 
showing the nreponderating influence of the special nature of the 
central metallic atom on the specific light absorption (colour) of 
these salts and on the whole character of the rotation dispersion. 


H. W. 


Pasteur’s Principle of the Relation between Molecular and 
Physical Asymmetry. VI. The Fission of Potassium Rho- 
dium Malonate into its Optically Active Compounds. F. M. 
JarGER and Wirx1am Tuomas (Proc. K. Akad. Wetensch. Amster- 
dam, 1918, 21, 215—-224).—The resolution of r-potassium rhodium 
malonate, [Rh(C.H,O,),]K;,3H,O (A., 1918, i, 4), is effected 
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through the cinchonine salts and subsequent decomposition of the 
latter by potassium iodide. Cinchonine 1-rhodium malonate 
(+4H,O) is less soluble in water and less stable to heat than the 
corresponding d-salt (+3H,O). d- and 1-Potassiwm rhodium malon- 
ates form pale yellow crystals; measurements of the /-salt: showed 
the crystals to belong to the monoclinie—sphenoidal class (a:b :¢= 
1°0637 :1:1°1667, 8B =82°274’), Di§ 2°317. 

The molecular rotation dispersion of the salts has been investi- 
gated in aqueous solution; with the potassium salts a remarkable 
maximum occurs at about 5800 A.U. For wave-lengths smaller 
than 5800 A.U. the rotation of the plane of polarisation increases 
with increasing wave-length, whilst for those greater than 5800 A.V, 
it diminishes with increasing wave-lengths as in ordinary cases. In 
the neighbourhood of 5800 A.U. the absorption-spectrum, however, 
does not manifest a single line or band. The occurrence of such 
anomalous rotation-dispersion seems to be theoretically explicable 
if the assumption may be made that at least two kinds of active ions 
are present. H. W. 


New Svnthetic Passage from Aliphatic to Aromatic 
Compounds. Tet. Komninos (Compt. rend.. 1918, 167, 781—783 ; 
Bull. Soe. chim., 1918, fivl, 22, 449—455).—Malonyl chloride and 
acetone react together in the presence of calcium carbonate to give 
phloroglucinol and a compound, CH.*CO-CH,:CO-CH.-COCI, which 
when boiled with water and some more calcium carbonate. in its 
turn is converted into phloroglucinol. W. G. 


’ Effect of Sodium on Mixtures of Malonic and Succinic 
Esters. Grratpv E. K. Brancn and H. E. Hunson Brancn (J. 
Amer. Chem. Soc., 1918, 40, 1708—-1713).—The investication was 
undertaken in the hope of the ultimate synthesis of the com- 
bene na 

Teen > CH —OR da which might show 2 
tendency to break down to give the cyc/opentadieny] radicle. The 
condensation of ethyl malonate with ethyl succinate was studied 
as the first step in this direction. The results were not very 
promising, and the observations may be summarised as follows: 
(1) When molar mixtures of malonic and succinic esters are treated 
with sodium, the main product is succinylsuccinic ester. (2) When 
a large excess of malonie ester is used, phloroglucinoltricarboxylic 
ester is produced. (3).Malonulsuccinic ester, yellow crystals, m. D. 
163°. is obtained from succinylsuccinic and malonic esters. The 
results are to be explained by an anplication of Dieckmann’s theory 
of the reversibility of the acetoacetic ester condensation. H. W. 


pound, 


Preparation of Derivatives of Cystine, Soluble in Water. 
BernwarD Struser (D.R.-P. 307858: from Chem. Zentr., 1918. 
ii, 574).—The sparingly soluble compounds of cystine and _ its 
derivatives with mercury, mercury chloride. or silver are dissolved 
in solutions of sodium chloride, sodium bromide, sodium thio- 
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cyanate, or lithium chloride, and the solutions are treated with an 
excess of acetone, methyl or ethyl alcohol, or ether ; the precipitates 
are filtered and dried in a vacuum. Complex salts of amphoteric 
character are obtained which are expected to find therapeutic 
application. The following substances are particularly described : 
cystinemercury sodium chloride, yellow powder; cystinemercury 
sodium bromide, brown powder; cystinemercury lithium chloride, 
yellowish-white powder; cystinemercury sodium thiocyanate, 
yellowish-brown powder; cystinesilver sodium chloride, brown 
powder; cystinemercury chloride sodium chloride, white powder ; 
cystinemercury chloride sodium bromide, brown powder. H. W. 


Reducibility of Formic Acid. K. A. Hormann and Hester 
ScuiBsTED (Ber., 1918, 51, 1389—1398).—In spite of all statements 
in the literature to the contrary, the authors have never obtained 
more than 4% of the expected yield in their attempts to reduce 
formic acid to formaldehyde and methyl alcohol by hydrogen under 
the most diverse experimental conditions. The following reducing 
agents were tried: (i) reduction of formic acid in aqueous solution 
by nascent hydrogen at ordinary pressure; the hydrogen was gene- 
rated by zinc in contact with mercury, cadmium, copper, and vana- 
dium oxide, with and without the addition of dilute sulphuric acid, 
by zine and palladous chloride, by zine dust with and without the 
addition of palladium, and by the platinum metals; (ii) reduction 
of formicsacid in aqueous solution by nascent hydrogen under 
increased pressure; the experiments under (1) were repeated in 
sealed tubes at 70°, the tubes being filled with carbon dioxide 
before sealing ; (iii) reduction with simultaneous catalytic fission of 
the formic acid; the experiments under (ii) were repeated in the 
presence of platinum metals on porous tile. C. 8. 


Production of Formaldehyde and Methyl Alcohol from 
Formates. K. A. Hormann and Hexce Scarssrep (Ber., 1918, 
51, 1398—1418. Compare preceding abstract).—In the well- 
known decomposition of formic acid by heat and the reaction 
between an alkali formate and an alkali hydroxide, the principal 
factor controlling the course of the reactions is the striving to pro- 
duce the stable hydrogen molecule. Metallic formates, however, 
are able, to a degree dependent on the nature of the particular 
metal, to yield formaldehyde according to the equation 

2H-CO,M = M,CO, + CH,0O ; 
the secondary decomposition, CH,O = H,+CO, can be reduced to a 
minimum under suitable experimental conditions, and the decom- 
position in the presence of water, CH,0+ H,O=CO,+ 2H», can be 
prevented altogether. 

The temperature at which a distinct and sustained evolution of 
gas begins from the formates is in general higher the more strongly 
basie is the metallic oxide; thus copper formate (170°) is the first 
and potassium formate (375°) the last member of the series of 
formates examined. The formaldehyde produced experiences, 
according to the nature of the metalliferous residue, diverse trans- 


i. 8 ABSTRACTS OF CHEMICAL PAPERS. 


formations, of which the most important is its conversion into 
methyl alcohol and formic acid. In the case of the formates of 
strong bases, only a little formaldehyde is obtained, the main pro 
ducts being methy] alcohol, acetone, furfuraldehyde, empyreumatic 
substances, and carbon. 

Zine formate is the most suitable substance for the production 
of formaldehyde and methyl alcohol, and its decomposition is 
described in detail. Methyl formate has been detected in the 
products. 

The vapour of formic acid in the presence or absence of hydrogen 
is converted by chemically unchangeable catalysts, such as 
asbestos, platinised asbestos, alumina, carbon, etc., almost exclu- 
sively into carbon monoxide and steam or carbon dioxide and 
hydrogen as soon as the temperature is high enough to bring the 
formic acid into reaction. If, however, the catalyst and the 
temperature of reaction are so selected that the formation of 
formates is rendered possible, the production of considerable 
quantities of formaldehyde and methyl alcohol is observed. The 
best catalysts for this purpose are zinc oxide and thoria. A 
diagram is given in which are plotted the two curves connecting 
the percentage of formaldehyde and the percentage of total decom- 
position products with the decomposition temperatures, zinc oxide 
being the catalyst. The two curves produced backwards meet at 
a point corresponding with about a 12% yield of formaldehyde and 
a decomposition temperature of about 245°, showing that at this 
temperature formaldehyde is the only primary decomposition pro- 
duct of formic acid. [See also 7. Soc. Chem. Ind., 1918, 782a.] 

Cc. S. 


The Preparation of Ethylamine and of Diethylamine. 
Emit Atpnonse Werner (T., 1918, 118, 899—902). 


Pasteur’s Principle of the Relation between Molecular 
and Physical Asymmetry. VII. Optically Active Salts of 
the Triethylenediaminechromi-series. F. M. Janrcrer and 
Witiram Tuomas (Proc. K. Acad. Wetensch. Amsterdam, 1918, 
21, 225—230).—The molecular rotation dispersion of the optically 
active triethylenediaminechromi-iodides in aqueous solution at 
different concentrations has been. investigated, and the results are 
given in a series of graphs and tables; the substances were obtained 
by Werner’s method (A., 1912, i, 417). It was not found possible 
to obtain measurable crystals of the active salts, partly owing to 
their great solubility and partly because of the readiness with 
which they decompose in 2queous solution, particularly under the 
influence of light. 7-Triethylenediaminechromi-iodide, 

[Cr eng]I,,H,0, 
forms orange to red rhombic-bipyramidal crystals (a:b:c= 
0-8632:1:0°8652); the crystals are pseudo-tetragonal and_per- 
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fectly isomorphous with the corresponding crystals of the cobalti- 
(A., 1915, i, 867) and of the rhodium (A., 1918, i, 7) compound. 
H. W. 


Biochemical Properties of Aminoglucose. A. CLEMENTI 
(Arch. farm. sper. Sci. off., 1918, 25, 225—230; from Chem. 
Zentr., 1918, ii, 617).—Glucosamine hydrochloride behaves as a 
monobasic acid in the formol titration; Molisch’s reaction is posi- 
tive with the free base, but negative with the salts. Fermentation 
with brewer’s yeast, without addition of toluene, is observed after 
more than seventy-two hours; obviously, foreign micro-organisms 
are active, possibly owing to deaminisation. H. W. 


Fluorides of Organo-metallic Compounds. I. Tin Tri- 
alkyl Fluorides and Tin Dialkyl Difluorides. Ericu Kravusr 
(Ber., 1918, 51, 1447—1456).—The fluorides exhibit striking 
differences in properties from the other tin alkyl and aryl haloids. 
Thus the tin trialkyl fluorides are solid, crystalline, odourless sub- 
stances of high m. p., which sublime before fusing, are appreciably 
soluble in water, giving acid solutions, and are sparingly so 
in indifferent organic solvents such as benzene and ether, but dis- 
solve more readily in the alcohols and glacial acetic acid. The 
tin dialkyl difluorides exhibit similar properties, and, in addition, 
form double compounds with alkali fluorides. 

The tin trialky! fluorides are precipitated quantitatively by treat- 
ing solutions of * corresponding hydroxides (Griittner and 
Krause, A., 1918, i, 158) with aqueous hydrofluoric acid, but can 
be obtained much more conveniently by treating alcoholic solu- 
tions of the other tin trialky] haloids with an excess of a neutral 
aqueous solution of potassium fluoride. The latter reaction is 
reversible, and a complete reconversion of the fluoride into another 
tin trialkyl haloid is effected by warming with the concentrated 
halogen acid. 

Tin dialkyl difluorides are precipitated almost quantitatively by 
treating alcoholic solutions of the other dihaloids with the calcu- 
lated quantity of potassium fluoride in neutral aqueous solution. 

The following compounds are described. All m. p.’s were deter- 
mined in closed capillary tubes. Tin trimethyl fluoride, SnMe,F, 
colourless prisms, which begin to darken at 360° and blacken at 
about 375°; tin triethyl fluoride, prisms, m. p. 302° (corr.); tin 
tri-n-propyl fluoride, prisms or needles, m. p. 275° (corr.); tin 
triisobutyl fluoride, prisms, m. p. 244° (corr.); tin triisoamyl 
fluoride, needles, m. p. 288° (corr. )3 tin diethyl n-propyl fluoride, 
long needles, m. p. 271° (corr.); tin dimethyl difluoride, colour- 
less leaflets, "decomp. above 360°; tin diethyl difluoride, tufts of 
needles or rhombic plates, m. p. 287—290° (uncorr.), sintering at 
about 240° (the double salt, SnEt.F,,2KF, forms stout leaflets) ; 
tin di-n-propyl difluoride, leaflets, m. p. 204—205° (uncorr.), 
sintering at 200°. 

The tin trialkyl fluorides, which are easily obtained pure, are 
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available for the preparation of mixed tin tetra-alkyls, tin triethy] 
n-propyl, for example, being obtained from magnesium n-propyl 
chloride and tin triethyl fluoride in the usual way; the odour of 
the volatile tin trialkyl chloride is always observed, indicating 
that a partial exchange of the halogen atoms occurs. 

Tin tetraisoamyl, prepared from tin tetrachloride and magnesium 
isoamyl chloride, and freed from any tin trialkyl haloid by aqueous- 
alcoholic potassium fluoride, has b. p. 188°/24 mm., Dj’* 1°0353, 
m, 1°46946, n, 1°47242, n, 1°47989, n, 1°48607 at 16°09. C.S. 


Formation of Aromatic Hydrocarbons from Natural Gas 
Condensates. J. G. Davipson (J. Ind. Eng. Chem., 1918, 10, 
901—910).—Natural gas containing chiefly ethane and propane 
with smal] quantities of butane and pentane has been subjected 
to the “‘cracking”’ process at various temperatures in the presence 
of metals. The products of the reaction are gaseous and liquid, 
the latter being of a tarry nature and containing aromatic 
hydrocarbons. Both sets of products were analysed, and the 
results are tabulated in the paper. The experiments show that 
most metals are without action on the reaction. Paraffins— 
aromatic hydrocarbons. The metals nickel, iron, and cobalt are 
negative catalysts for the above reaction, but accelerate markedly 
the reaction paraffins—>carbon+hydrogen. The effect of 
pressure and temperature on the reaction has been studied, and 
it is shown that the temperature 850° is the most favourable 
for the production of liquid tar, and that the formation of com- 
plex aromatic substances increases with the temperature. Increase 
of pressure inhibits the formation of tar, whilst diminished pressure 
increases the yield of unsaturated substances, but also decreases 
the actual yield of tar. Butadiene has been isolated in fairly 
large amounts from the unsaturated compounds produced in the 
thermal decomposition of the natural gas condensate. Acetylene 
is without action in the formation of aromatic hydrocarbons. Tar 
containing aromatic substances has been produced from the 
“cracking” of a mixture of butadiene and ethylene. The most 
probable reaction for the formation of aromatic substances from 
natural gas condensate is: 


{ Saturated straight on aie Simple | 
hydrocarbons \ olefines | 
(Ethane.) (Ethylene.) 
f Higher olefines with) { Aromatic | 
\ conjugated bonds | \ hydrocarbons | 
(Butadiene. ) (Benzene. ) 


J. F. S. 


Dinitro-derivatives of p-Dichlorobenzene. 1 : 4-Dichloro- 
2:5-dinitrobenzene. Epirxa H. Nason (J. Amer. Chem. Soc., 
1918, 40, 1602—1605).—Of the possible 1 :4-dichlorodinitro 
benzenes, 1 :4-dichloro-2:6-dinitrobenzene, m. p. 104°, has been 
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previously described and fully orientated ; a second isomeride, m. p. 
101°, has also been obtained, but its constitution has not been 
elucidated. The author now shows that all three isomerides are 
formed when p-dichlorobenzene is nitrated with a mixture of con- 
centrated sulphuric and fuming nitric acids, and that the chief 
product is the previously unknown 1 : 4-dichloro-2 :5-dinitrobenzene, 
fine, yellow needles, m. p. 81°. The constitution of the compound 
is deduced from its reduction to 2 :5-dichloro-p-phenylenediamine 
(compare Mohlau, A., 1886, 941), and confirmed by oxidation of 
the latter substance to pdichlorobenzoquinone, yellow crystals, 
m. p. 161°. 

The isomeride, m. p. 101°, must therefore be 1 : 4-dichloro-2 :3- 
dinitrobenzene. a. W. 


s-Chlorobenzenedisulphonic Acid and some of its Deriv- 
atives. S.C. J. Oxivier (/ec. trav. chim., 1918, 3'7, 307—314).— 
When chlorobenzene is heated with five times its volume of fuming 
sulphuric acid, containing 20% of sulphur trioxide, at 300° for six 
hours, the product is 5-chlorobenzene-1 :3-disul phonic acid, decom- 
posing at 100°, isolated as its barium salt, CsH,Cl(SO,),Ba,3H,O. 
It gives a potassium and an ammonium salt, a dichloride, m. p. 
105°5—-106°, and a diamide, m. p. 223—224°. The dichloride, 
when heated in a sealed tube with phosphorus pentachloride for 
four hours at 200—210°, yields s-trichlorobenzene. ; 

4-Aminobenzene-1 : 3-disulphonic acid, when diazotised in hydro- 
chloric acid solution and the diazonium salt decomposed with finely 
divided copper, gives 4-chlorohenzene-1 : 3-disulphonic acid isolated 
as its potassium salt. It gives a dichloride, an amorphous com- 
pound, and a diamide, m. p. 217—219°. W. G. 


Studies in the Tetrahydronaphthalene Series. Arruur 
G. Green and Frepertck Maurice Rowe (T., 1918, 113, 
955—973). 


Mono- and Di-chlorophenanthrenes. Hakan Sanpqvist and 
A. Hacetin (Ber., 1918, 51, 1515—1526).—A solution of phen- 
anthrene (containing anthracene; m. p. 97—-102°) in carbon disul- 
phide or carbon tetrachloride at 0° is treated slowly with an un- 
saturated solution of chlorine (about 14 mols.) in the same solvent 
at 0°. In addition to unchanged phenanthrene the substances 
obtained are (1) a compound (? trichloroanthracene), pale yellow 
needles, m. p. 365° (corr.), (2) 9:10-dichloroanthracene (previously 
described by Sandqvist in 1917 as a dichlorophenanthrene, m. p. 
208—209°), (3) phenanthrene 9:10-dichloride, (4) 10-chlorophen- 
anthrene, (5) pitch. 

Phenanthrene 9 :10-dichloride, C,,H,,Cl,, decomposes appreciably 
into 10-chlorophenanthrene and hydrogen chloride at the ordinary 
temperature in the course of a few days, the decomposition being 
catalytically accelerated by 10-chlorophenanthrene. The m. p. is 

b* 2 
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therefore variable; a carefully purified specimen had m. p. 161° 
(corr.; bath at above 150° and rapidly heated), and hydrogen 
chloride was liberated. 

Pure 10-chlorophenanthrene can be prepared from the preceding 
dichloride at 150—175°. It forms long, colourless needles, m. p. 
53—53'5° (corr.), b. p. 370° (corr.)/737 mm., Dj} 1°2310 and 
D? 1°2163. It yields phenanthraquinone by oxidation, »and forms 
a picrate, C,,H,Cl,C,H,(NO,),-OH, yellow, prismatic needles, m. p. 
115° (corr.). 

9:10-Dichlorophenanthrene, m. p. 160—160°5°, which is formed 
by chlorinating 10-chlorophenanthrene in cold carbon disulphide or 
tetrachloride, yields phenanthraquinone by oxidation with boiling 
acetic and chromic acids. 

' The 3: ?-dichlorophenanthrene, m. p. 124°, obtained by Sandqvist 
(A., 1909, i, 779) is now proved to be I-3(or 6) :10-dichlorophen- 
anthrene, m. p. 125—125°5° (corr.), by its formation by heating 
I-10-chlorophénanthrene-3(or 6)-sulphonyl chloride with phosphorus 
pentachloride; it yields 3-chlorophenanthraquinone, orange-yellow 
needles, m. p. 261° (corr.) (monoxime, C,,H,O,NCI, yellow needles, 
m. p. 204° [decomp.]), by oxidation with chromic and acetic acids. 

An aqueous solution of potassium phenanthrene-3-sulphonate on 
treatment at 50° with a cold saturated aqueous solution of chlorine 
yields potassium II-10-chlorophenanthrene-3(or 6)-sulphonate, small 
needles, which is converted by phosphorus pentachloride into 
II-10-chlorophenanthrene-3(or 6)-sulphonyl chloride, grey, crystal- 
line powder, m. p. 171°, from which II-10-chlorophenanthrene- 
3(or 6)-sulphonie acid, m. p. 207°, is obtained by the action of water 
at 140—150°, and II-3(or 6):10-dichlorophenanthrene, colourless 
needles, m. p. 113°, by the action of phosphorus pentachloride. The 
last-mentioned compound yields 3-chlorophenanthraquinone by oxi- 
dation. (The prefixes I and II indicate: I, that the compound 
contains substituents having the same orientation as those in the 
10-bromophenanthrene-3(or 6)-sulphonic acid obtained by the sul- 
phonation of 10-bromophenanthrene ; IT, that the orientation of the 
substituents in the compound is the same as in the 10-bromophen- 
anthrene-3(or 6)-sulphonic acid obtained by the bromination of 
phenanthrene-3-sulphonic acid). C. 8. 


Acetylation of p-Iodoaniline by Acetic Anhydride. P. J. 
MontTaGneE (Ber., 1918, 51, 1489—1492).—p-Iodoaniline, which is 
very conveniently prepared by treating a solution of »iodonitro- 
benzene in acetone with a solution of stannous chloride in hydro- 
chloric acid (D 1°19) and basifying after the acetone has spontane- 
ously boiled, is converted by acetic anhydride into p-iodoacetanilide 
if the mixture is gently warmed, but into piocdoacetanilide and 
p-iododiacetanilide if the mixture is boiled for one-quarter to six 
hours; a small quantity of a substance, leaflets, m. p. 204°5°, is also 
obtained. 

p-Iodoacetanilide has m. p. about 170° (rapidly heated) and 184°5° 
(slowly heated). C. 8S. 
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Analgesic Substance and Process of Making. Lamserr 
TuorpP (U.S. Pat., 1279942).—Anilides of a-bromo-a-ethylbutyric 
acid are prepared by treating arylamines with an acylhaloid of the 
acid. These anilides possess analgesic and sedative properties ; they 
are decomposed on boiling with alkali hydroxide, the bromine being 
eliminated as alkali bromide. In particular, the p-phenetidide of 
a-bromo-a-ethylbutyric acid is specified ; this is a colourless, crystal- 
line compound slightly soluble in water, readily so in alcohol or 
ether, m. p. 54°. It has a peculiar, somewhat bitter taste. (See 
also J. Soc. Chem. Ind., 1918.) J. F. B. 


Trimorphic Change of 4-Nitroaceto-o-toluidide. Freprrick 
DanteL CuArtaway (T., 1918, 113, 897—899). 


The »-Butylarylamines. I. The Action of 7-Butyl Chloride 
on o- and p-Toluidines. Joseph Remty and Witrrep JouN 
Hickinsortrom (T., 1918, 113, 974—985). 


The »-Butylarylamines. II. Nitration of Mono- and 
Di-n-butyl-p-toluidines. Joseph Retry and Witrrep JOHN 
Hicxrnsorrom (T., 1918, 113, 985—995). 


Nitro-derivatives of Diphenylamine. Huvuen Ryan and 
THomas GLover (Proc. Roy. Irish Acad., 1918, 34, [B], 97—105).— 
Considerable discrepancies are frequently noticed in the literature 
of the nitrodiphenylamines. With the object of removing these, 
the authors have prepared a series of substances by synthetic 
methods, that due to Goldberg (A., 1907, i, 1027) (in which aroma- 
tic amines are coupled with the halogen derivatives of aromatic 
nitro-compounds in nitrobenzene solution in the presence of potass- 
ium carbonate and cuprous iodide) being chiefly used. The follow- 
ing compounds are described: p-Nitrodiphenylamine, m. p. 
133—134°, which,contrary to Goldberg’s statement, yields a colour- 
less solution in concentrated sulphuric acid ; m-nitrodiphenylnitroso- 
amine, colourless, acicular crystals, m. p. 89—90°; 2:4-dinitrodi- 
phenylnitrosoamine, pale yellow prisms, m. p. 149—151° (by the 
action of tsoamyl nitrite on a cold solution of 2: 4-dinitrodiphenyl- 
amine in glacial acetic acid; at a slightly higher temperature, 
2:4:2/:4!-tetranitrodiphenylamine slowly separates) ; 3 :4/-dinitro- 
diphenylamine, pale yellow crystals, m. p. 210—212°, after softening 
at 205°; 2:4:6-trinitrodiphenylamine, scarlet-red prisms, m. p. 
178°; 2:4:3/+rinitrodiphenylamine, brown, platy crystals, m. p. 
193—194°; nitrophenyl-2 : 4 - dinitro-m-tolylamine, dark yellow 
prisms, m. p. 199° (slight decomp.); 4-nitrophenyl-2 :4-dinitro-m- 
tolylamine, straw-coloured, prismatic needles, m. p. 210° (slight 
decomp.); 3-nitronhenyl-2 :6-dinitro-m-tolylamine (%), prismatic 
needles, m. p. 199° (decomp.) : hee Neem se A Uy 
brown prisms, m. p. 199—200°: 2:4:6:3/-tetranitrodiphenylamine, 
short, yellow prisms, m. p. "10° (corr.); 2:4:6: 4'-tetranitrodi- 
phenylamine, golden-yellow prisms, m. p. 222°. 

m Nitrodiphenylnitrosoamine is converted by nitric acid in glacial 
acetic acid solution into trinitrodiphenylnitrosoamine, yellow, pris- 
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matic needles, m. p. 184—185° (decomp.), after softening at about 
179°. 

2:4:3/-Trinitrodiphenylamine yields tetranitrodiphenylamine, 
yellow crystals, m. p. 190°, when treated with isoamyl nitrite. In 
similar circumstances, picryl—aniline gives two compounds, one of 
which, m. p. 236°, is probably 2:4:6:2':4!:6/-hexanitrodiphenyl- 
amine, whilst the other, m. p. 193—-194°, appears to be 
2:4:6:2/:4/-pentanitrodiphenylamine. H. W 


The Freezing Points of Mixtures of Phenol, o-Cresol, 
m-Cresol, and p-Cresol. Harry MeprortH Dawson and 
CHRISTOPHER ARCHIBALD Movuntrorp (T., 1918, 113, 923—935). 


Preparation of Hydroxy-alkyl Ethers of p-Acetylamino- 
phenol or Substitution Products thereof. Josepu Tcnerniac 
(Brit. Pat., 120081).—An alkylene or hydroxy-alkylene mono- 
halogen-hydrin, for instance, ethylene or glycerol monochlorohydrin, 
is heated in water with p-acetylaminophenol or a substitution deriv- 
ative thereof, in the presence of an equivalent quantity of alkali 
to combine with the halogen.,hydracid. For instance, 151 parts of 
pacetylaminophenol are dissolved in an exactly equivalent quantity 
of 2V-sodium hydroxide solution, while cooling and shaking, and 
81 parts of ethylene chlorohydrin are added ; the mixture is heated 
at, 60—70° for eight hours, and the 8-hydroxyethyl ether separates 


as an oil, which crystallises on cooling. The yield is 85—-90% of the 
theoretical, and the substance is purified by crystallising from hot 
water with treatment with animal! charcoal. [See also J. Soc. Chem. 


Ind., 1919, Jan.] J. F. B. 


Transformation of Arylhydroxylamines into Amino- 
phenols. F. Kraus and O. Baupiscn (Ber., 1918, 51, 1228—1230). 
—Finely powdered 3-ptoluenesulphonylmethylaminophenylhydr- 
oxylamine is added to a mixture of concentrated sulphuric acid and 
ice, water is added, and the whole is heated first on the water-bath 
and finally over a naked flame; the solution is filtered, neutralised 
with sodium carbonate, and sodium acetate is added, whereby 
2-p-toluenesul phonul methulamino-4-amino mhenol, 

NH.,:C,H.(OH):-N Me:SO,°C-;H,, 
m. ». 163—-164°, is obtained. Tt develops a violet coloration with 
ferric chloride, reduces ammoniacal silver oxide solution, and after 
diazotisation couples with phenols. 

In a similar manner o0-hydroxylaminophenyl 7toluenesulphonate 
is converted into 2-amino-5-hydroryphenyl p-toluenesul phonate, 
which is obtained in the form of the su/ phate. colourless crystals, 
m. p. 162°; the hydrochloride forms colourless needles. m. p. 
187—190°. 


A Compound of Strontium Bromide and Sodium Benzoate 
in Galenical Pharmacy. E. Canats and J. Serre (Schwei?. 
Apoth. Zeit., 56, 318--319; from Chem. Zentr., 1918, ii, 468). 
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-—Strontium benzoate, (PhCO,),Sr,3H,O, is obtained in small, 
transparent, hygroscopic needles, m. p. 410°, by mixing solutions 
of sodium bromide (20 grams), strontium bromide (20 grams), and 
sodium benzoate (12 grams), each dissolved in water (50 c.c.), 
diluting the mixture with an additional 150 c.c. of water, and 
allowing it to remain for twenty-four hours; the product is 
repeatedly crystallised from small quantities of hot water. At 
15°, 1 part of the salt dissolves in 25°9 parts of water. H. W. 


Basic Zirconyl Benzoates and Salicylates. F. P. VeNnaBie 
and F. R. Buaytock (J. Amer. Chem. Soc., 1918, 40, 1746—1748). 
The salts were prepared by precipitating a hot aqueous solution 
of zirconyl chloride with a similar solution of benzoic acid and 
subsequent washing with hot water. Analyses of different samples 
of the benzoate appear to show that under varying conditions as 
to concentration, etc., no single definite compound is formed. The 
precipitates have varying ratios between the acid radicle and the 
partly dehydrated zirconium hydroxide. The salicylates are 
notably less stable; they turn brown at 100° and become black at 
160°. They appear to exhibit a tendency to form only one basic 
compound, in spite of varying conditions of formation, showing 
therein a difference from the precipitates formed with benzoic acid. 


H. W. 


Preparation of 4-Sulphoaminobenzene - 2 - carboxylic 
[6-Amino-m-sulphobenzoic] Acid. FArBENFABRIKEN vorM. F. 
Bayer & Co. (D.R.-P. 307284, additional to D.R.-P. 296941; from 
Chem. Zentr., 1918, ii, 574).—6-Amino-m-sulphobenzoic acid is 
conveniently prepared by the action of molecular amounts of 
chlorosulphonic acid and anthranilic acid dissolved in sulphuric 
acid monohydrate. The mixture is slowly heated to 90—100°, and 
subsequently to 130—140° after evolution of hydrogen chloride 
has ceased. Under these conditions, the monohydrate has prac- 
tically no sulphonating action. H. W. 


Citral Series. Condensation of Citral with Acetoacetic 
Ester. E. Knorevenacet [with Pau. Sexier, WILHELM Srérzner, 
Rupo.r STe:nLe, Gustav MECHTERSHEIMER, WILHELM MAmonrTorr, 
and Apo.r St ane] (7. pr. Chem., 1918, [ii], 9'7, 288—335).—Five 
isomeric ethy] citrylideneacetoacetates have been obtained, the con- 
stitution of none of which has yet been definitely determined. 

Ethyl citrylideneacetoacetate (a-ester), probably 

CMe,:.CH-CH,°CH,*CMe:CH:CH:CAc:CO, Et, 
a pale yellow, faintly odorous. liquid, b. p. 186°/12 mm.. D?’ 1°0202, 
D7’ 0°9835, nj; 1°50645, is obtained by adding 72 drops of piperidine 
to a mixture of equal molecular quantities of ethyl acetoacetate 
and citral at about —15°, and keeping in the cold for about forty- 
eight hours. It changes partly te the B-ester (below) by repeated 
distillation or by prolonged exposure to light, dissolves easily in 
aqueous sodium hydrogen sulphite (therefore a double linking is 
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adjacent to a carbonyl group), and forms an oily hydrobromide, 
which is converted by boiling sodium carbonate solution into ethyl 
a-isocitrylideneacetoacetate (terpinolenylacetoacetate). This ester, 


which probably has the constitution CMe<or? OH, >C:CMe, 


or CMe<on OH CiCMe, (where X=CHAc‘CO,Et), forms 


colourless, rhombic plates, m. p. 69°, b. p. 164°/12 mm., D7? 1:0056, 
and is also obtained by heating the a-ester with a few c.c. of 30% 
sulphuric acid on the water-bath. By the addition of hydrogen 
bromide to the a-soester and its removal again by sodium 
carbonate, the a-isoester is regenerated. The a<scester is difficultly 
hydrolysed, but is converted into a isocitrylideneacetoacetic 
(terpinolenylacetoacetic) acid, crystals, m. p. 175° (with evolution 
of carbon dioxide), by alcoholic potassium hydroxide at 150°, or 
by very concentrated, boiling aqueous potassium hydroxide. 
The acid, the silver salt of which reacts with ethyl iodide to form 
the a-isoester, is converted by heating at 180° into a-isoionone 
(terpinolenylacetone), C,;H.,0, a faintly yellow oil, b. p. 122°/ 
23 mm., D? 0:9500, n® 1-5021 (semicarbazone, colourless crystals, 
m. p. 205° [decomp. }]), and is converted by 10% potassium per- 
manganate and a slight excess of sodium carbonate below 3° into 
a saturated acid, C,,H.,0;, crystals, m. p. 192°, but yields, when 
a little more permanganate is used, an acid, Cy.HooO,, needles, 
m. p. 183°5°. The latter acid is converted hy boiling water into 
a substance, CyoHO,, m. p. 111° (p-bromophenylhydrazone, m. p. 
174°), and by heating in a vacuum into an isomeric substance, 
m. p. 94°, b. p. 180°/23 mm., which changes into the substance, 
m. p. 111°, by keeping. The oxidation of the a-isoester by chromic 
and acetic acids below 3° yields a substance, C,,H,.0,, m. p. 42°, 
which forms a semicarhazone, yellowish-white needles, m. p. 193°. 
a-isolorone is oxidised by the preceding reagent to a substance, 
C,0H,,03, b. p. 168—171°/22°5 mm., m. p. 58°. 

Ethyl citrylideneacetoacetate (B-ester), obtained by the repeated 
distillation of the a-ester in a vacuum and heating the product for 
eight hours at about 180° in a vacuum, or at about 230°/atm., 
has b. p. 168°/12 mm., D7” 1:0329, m? 1°5072, and is insoluble in 
alkali hydrogen sulphite. Its formula is probably 

CMe.:CH-CH.*CH:CMe-CH:CH-CHAc:CO,Et. 
It is hydrolysed by boiling concentrated aqueous potassium hydr- 
oxide, yielding B-)-citrylidencacetoacetic acid, probably 


OWe-CH,-CH-CH:CMe, 
CH--CH,-CAc‘CO,H 


crystals, m. p. 138° (decomp.), which by esterification by alcohol and 
25% sulphuric acid at about 60° vields ethyl B-W-citrylideneacetoace- 
tate, C,,H.,Os, crystals, m. p. 99—100°, from which the B--acid is 
regenerated by hydrolysis. By. oxidation with alkaline 1% per- 
manganate (6 atoms of oxygen) below 5°, the B--acid yields an 
unsaturated acid, O,H,.0,, probably y-methyl-\@-hutenyl pyruvic 
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fe-methyl-A®-hepten-a-onoic] acid, CMe.CH*CH,*CH,-CO-CO,H, 
needles, m. p. 192° (decomp.), which reduces warm ammoniacal 
silver oxide solution. By heating above its m. p., the B-p-acid 
loses carbon dioxide and yields B--ionone, probably 

CMe CH, ‘CH: CH:CMe, 

CH--CH, -CHAc : 
b. p. 125°/19 mm., DY 0-9594, DP? 0°9547, nif 1:49785 (sem- 
carbazone, mM. p. 152°), 

The Bester forms a hydrobromide, C\gH,,O,Br, crystals, m. p. 
93—94°, and is converted by heating with zine chloride at 180° 
into B-ionene, Cy3H,s, an oil with'a characteristic odour, b. p. 63°/ 
12 mm., D? 0°8619, nf 1°4904. The preceding hydrobromide is 
converted by boiling aqueous sodium carbonate into ethyl B-iso- 
citrylide neacetoacetate, probably 

CH:CH 


CMe,:CH-CH,°CH, "CMe oy CO? CH C0, Et, 


b. p. 160—161°/12 mm., D* 1-0397, n® 1°5082, which is insoluble 
in alkali hydrogen sulphite, regenerates the preceding hydro- 
bromide, and by hydrolysis with boiling concentrated potassium 
hydroxide solution yields B-isocitrylideneacetoacetic acid, C\4H9 Os, 
colourless crystals, m. p. 153°. This acid, the silver salt of which 
reacts with ethyl iodide to form the B-isoester, is converted by 
heating at about 160° into B-isovonone, probably 

CH:CH +n 

CH<0y.0n, 7 OMe CH CH, CH:CMe,, 

b. p. 113°/15 mm., Di? 0°9481, n> 1°4929, which forms a semi- 
carbazone, crystals, m. p. 108°, and p-bromophenylhydrazone, 
crystals, m. p. 150—152°. 

The reaction between citral and ethyl acetoacetate (2 mols.) 
below 0° in the presence of a little piperidine yields ethyl citryl- 
idenebisacetoacetate, 

CMe,:CH-CH,°CH,*CMe:CH-CH(CHAc:CO,Et),, 
colourless crystals, m. p. 64°, which forms an oxime, Cy .H;,0,N, 
crystals, m. p. 164°, and is converted by boiling alcoholic potassium 
hydroxide into  1- we -5-BU-dimethyl-A-he ptadienyl-A'-cyclo- 
heven-3-one, CoH CH< op? oye CH, b. p. 197—198°/15 mm., 

D? 0-933, Di** 0-932, n? 1-50846. The last compound is reduced 
by sodium and warm alcohol to the corresponding cyclohexanol, 
CigHoO, b. p. 163—164°/11 mm., Di§’ 0°900, ni¥* 1-49182, which 
is oxidised by chromic acid to the corresponding cyclohexanone, 
C\,H0, b. p. 172°/15 mm., Di*® 0°907, n° 1-49163, and is con- 
verted by phosphoric oxide at 190° into the cyclohexene, Ci¢Ho¢, 
b. p. 143—144°/15 mm., Dj®* 0°923, nif? 1-4988. C. 8. 


Naphthylacetic Acids. III. 1-Nitro-8-naphthylpyruvic 
Acid and 1-Nitro-8-naphthylacetic Acid. Fritz Maysr and 
Trupr OppENHEIMER (Ber., 1918, 51, 1239—1245. Compare A.., 
1918, i, 339).—1-Nitro-8-naphthylpyruvic acid is oxidised by 
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alkaline potassium permanganate to 1-nitro-B-naphthaldehyde, 
leaflets, m. p. 99° (small yield), and a nitronaphthoic acid, m. p. 
239°, which is not identical with any of those described by Ekke- 
strand in 1885. The acid, which is also obtained by oxidising 
1-nitro-8-naphthylpyruvic acid by bromine in alkaline solution, 
yields Friedlander and -Littner’s l-amino-8-naphthoic acid, m. p. 
202—-205°, by reduction with ferrous sulphate and hot aqueous 
ammonia. 

1-Nitro-B-naphthylpyruvic acid is reduced to a-naphthindole- 
2-carboxylic acid, m. p. 213° (Schlieper gives 202°), by ferrous 
sulphate and aqueous ammonia or by sodium amalgam, and is 
converted by hot dilute hydrochloric acid and sodium nitrite 
(1 mol.) into a substance, m. p. 131°, which appears to be 1-nitro- 
B-naphthylacetonitrile, NO*C,,H,°CH,CN. By treatment with 
dilute aqueous sodium hydroxide and subsequent distillation with 
steam, 1-nitro-8-naphthylpyruviec acid yields, in addition to a little 
nitromethylnaphthalene, a substance the bisulphite compound of 
which gives a-naphthisatin when decomposed by boiling dilute 
sulphuric acid, and 1-nitro-B-nanhthulacetaldehyde, 

NO.,:C,,H,°CH,"CHO, 

m. p. 212°, by treatment with dilute sulphuric acid in the cold. 
The last substance reacts with phenylhydrazine to form a phenul- 
hydrazone, m. p. 162°. which appears to have the formula 
NO,°C,,H,*CH(OH)-CH:N-NHPh, since it contains an additional 
atom of oxvgen. 

1-Nitro-8-naphthvlacetic acid is reduced to a-naphthoxindole by 
ferrous sulphate and aqueous ammonia. C. 8. 


Synthesis of Derivatives of Diethylaminoacetylsalicylic 
[o-Diethylaminoacetoxybenzoic] Acid. Friepricn L. Hann 
and Mitty Loos (Ber., 1918, 51, 1436—-1447).—The following 
compounds have been prepared partly to obtain substances possess- 
ing certain advantages over aspirin and partly to ascertain how 
the presence of substituents in the acetoxy-group affects the 
stability of this group. With regard to the second point, the 
stability appears to be increased by substituents which weaken the 
acidity of the acetyl group. 

Methyl o-chloroacetorubenzoate, CH,Cl*-CO-0-C,H,-CO,Me, m. p. 
62°, b. p. 195—200°/30 mm., prepared from methyl salicylate. 
chloroacety! chloride, and dimethylaniline in the cold, is converted 
by sodium iodide in acetone solution into the corresponding todo- 
compound, which in cold ethereal solution reacts with diethylamine 
to form, after treatment of the product in ethyl acetate solution 
with hydrogen chloride (not an excess), the hydrochloride, m. p. 
131°, of methyl o-diethylaminoacetorubenzoate, 

NEt,:CH,-CO-0-C,H,-CO,Me, 
crystals. m. p. 58—59° (merate, erystals. m. p. 147°). The ethy/ 
ester, C,.H.,0,N, b. p. 136—146°/11 mm.. prepared from ethy/ 
o-chloroacetoryubenzoate. m. »w. 67°. h. p. 130°/25 mm.. forms a 
picrate, needles, m. p. 138°, and platinichloride, m. p. 161—162°. 
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Diethylamine reacts with methyl o-chloroacetoxybenzoate to form 
methyl! salicylate and diethylaminoacetodiethylamide, 
NEt,"CH,°CO-NEt, 

(picrate, crystals, m. p. 133°), and with chloroacety] chloride in 
ether at 0° to form chloroacetodiethylamide, CH,Cl-CO-NEt,, b. p. 
190—195°/25 mm. The last compound is converted into the corre- 
sponding iodo-compound, which reacts with ethereal diethylamine 
to form diethylaminoacetodiethylamide. 

o-Chloroacetorybenzoyl chloride, m. p. 55°, b. p. 165—170°/ 
12 mm., prepared from the acid and phosphorus pentachloride and 
phosphoryl chloride, is converted into the anilide, m. p. 121°, and 
the latter into 0-todoacetorybenzanilide, colourless crystals, m. p. 
128°, which reacts with diethylamine in ethyl acetate solution to 
form o-diethylaminoacetoxybenzanilide, m. p. 129—130° (hydro- 
chloride, m. p. 131—133°). 

oChloroacetorybenzamide, colourless needles, m. p. 160°, is 
obtained from o-chloroacetoxvbenzoy!l chloride and ammonium 
carbonate or ethereal ammonia, or from salicvlamide and chloro- 
acetyl chloride in the presence of dimethylaniline. o-chloroacetoxry- 
henzochloroacetamide, CH.C1-CO-0-C,.H.-CO-NH-CO:-CH.Cl, 
colourless needles, m. p. 133-—134°, being an intermediate product 
in the last method of preparation. o0-Jodoacetorybenzamide has 
decomp. 138—139°. 


o-Diethylaminoacetoxryhenzamide, crystals containing 4$H.0, 


m. p. 144—145°, forms a hydrochloride, m. p. 195—-196°, which 
reacts with sodium nitrite in cold concentrated aqueous solution to 
form a substance, m. p. about 110°, which is apparently the impure 
nitrite. C. S. 


Reduction of Methyl Formylnhenylacetate to Methyl 
Tropate. Witnrim Wisticenus and Ernst A. Bitnuper (Ber., 
1918. 51, 1237—-1238).—An ethereal solution of methyl formy]l- 
phenylacetate is reduced by aluminium amalgam and water (com- 
pare Miiller, A., 1918, i. 223), whereby methyl trovate. C\y)H,.0,, 
colourless needles. m. p. 36°5-——37°5°, b. vp. 159-—-162°/19 mm.. is 
obtained, which yields tropic acid, m. p. 117—-118°, by hydrolysis. 

C. 8. 


Action of Phosphorus Pentachloride on Formylphenyl- 
acetic Ester. Witnerm Wisticenus and Ernst A. BILHUBER 
(Ber., 1918, 51, 1366—-1371).—Bérner (Diss., Wiirzburg, 1899) 
and Koltscharsch (Diss., Wiirzburg. 1901) have shown that ethyl 
formylphenylacetate (liquid a-ester) hehaves as a true aldehyde, not 
as a hydroxymethvlene comnonnd, towards phosphorus penta- 
chloride, vielding impure ethv! 88-dichloro-a-phenylpropionate. 
A purer product is obtained from the a-methvl ester. Methul 
BB-dichloro-a- phenyl propionate. CHCl,-CHPh-CO,Me. has b. p. 
137—141°/23 mm.. yields B-chloro-a-phenylacrylic (chloroatrovic) 
acid by boiling with water. and is converted by alcoholic sodivm 
methovide into methyl BB-dimethory-a-phenyl promonate, CoH. -O,, 

p. 46—47° b. p. 185—142°/13 mm. C. 8. 
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Studies in the Phenylsuccinic Acid Series. VII. The 
Action of Alcohols and Amines on 7-Diphenylsuccinic 
Anhydride. Henry Wren and Howett Wittiiams (T., 1918, 113, 
832—840). 


Preparation of a Calcium Tannate Sparingly Soluble in 
Dilute Acids. Kwnoit & Co. (D.R.-P. 306979 and 307857; from 
Chem. Zentr., 1918, ii, 494, 694).—If basic calcium tannate is 
heated for some time at a high temperature, it becomes sparingly 
soluble in dilute acids; a preparation which had been heated for 
six hours at 140—150° had the composition Ca(OH)C,,H,O,, and 
is recommended for treatment of dysentery. 

The modification described in the second patent consists in heat- 
ing solutions of tannic acid with the quantity of calcium hydroxide 
necessary for the production of the desired basic salt until the 
requisite sparing solubility of the basic calcium tannate in dilute 
acids is attained. H. W. 


The Reaction between Acid Haloids and Aldehydes. 
Rocer Apams and E. H. VoLiweiter (J. Amer. Chem. Soc., 1918, 
40, 1732—1746).—The action of benzoyl bromide, of benzoy! 
chloride and a number of its substitution products, and of oxalyl 
bromide on aromatic aldehydes has been studied. The general 
method was to allow the mixtures to remain at the ordinary 
temperature until solidification occurred, a solvent, however, being 
occasionally used, more particularly in conjunction with oxalyl 
bromide. The substances obtained proved to be halogen-substi- 
tuted esters of the general formula R-CHX-O-COR, or 

R-:CHX:0-CO-CO-0-CHXR 

if oxalyl haloids had been used. They are all decomposed by water 
into aldehyde, organic acid, and halogen acid, but the difference 
in the rate of decomposition is very marked; thus, the compound 
from benzoyl bromide and anisaldehyde decomposes within a few 
seconds in moist air, whilst the nitrobenzoyl chlorides form com- 
pounds which are stable for a long time in cold water. The further 
reactions and the constitution of these compounds have been 
studied mainly at the instance of a-bromobenzyl benzoate (from 
benzoyl bromide and benzaldehyde). This compound is slowly 
decomposed by cold alcohol, yielding benzaldehyde, hydrogen 
bromide, and ethyl benzoate, and by an ethereal solution of 
ammonia, giving benzamide, benzaldehyde, and ammonium 
bromide; with aniline in dry ethereal solution, it yields a-bromo- 
benzylaniline and benzoic acid. Its constitution follows from its 
conversion into benzylidene dibenzoate by the action of silver 
benzoate. 

Benzoyl bromide has been condensed with the following 
aldehydes, the m. p.’s of the products being placed within brackets : 
o-bromobenzaldehyde (106—107°); »bromobenzaldehvde (110°); 
nitroanisaldehyde (101—102°) ; acetylvanillin (102—103°) ; p-nitro- 
benzaldehyde (89—90°); bromopiperonal (108—113°); with 
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vanillin or salicylaldehyde, a vigorous action occurred, but the 
hydroxy-group was attacked ; anisaldehyde (oily); with terephthal- 
aldehyde, a pure product was not obtained; with piperonal, 
methylsalicylaldehyde, and methylvanillin the products were too 
unstable to permit purification. 

Bromovanillin methyl ether and bromopiperonal react with 
benzoyl chloride, yielding substances, m. p.’s 158—160° and 
97—102° respectively, whilst the crystals from benzaldehyde and 
o-, m-, and p-nitrobenzoyl chlorides have the respective m. p.’s 
81—82°, 87—88°, 118—118°5°. Solid substances could not be 
obtained from benzaldehyde and p-chlorobenzoy] chloride, p-bromo- 
benzoyl bromide, or o-bromobenzoy] chloride. 

Oxalyl bromide has been allowed to react with the following 
aldehydes: benzaldehyde (130—131°); o0-bromobenzaldehyde 
(140°); cinnamaldehyde (85—86°); anisaldehyde (ca 66° 
[decomp.]); nitroanisaldehyde (116—118°); m-nitrobenzaldehyde 
(128—129°); piperonal (81—83°); vanillin (93—95°); acetyl- 
vanillin (142—143°) ; furfuraldehyde (76—77°). Reaction was not 
observed with p-nitrobenzaldehyde. 

a-Bromobenzyl benzoate yielded benzylidene shennan, m. p. 
62—63°, with silver benzoate, and benzylidene acetate benzoate, 
m. p. 71—72°, with silver acetate; similarly, benzylidene benzoate 
p-nitrobenzoate, m. p. 65—67°, was prepared from a-chloro-p-nitro- 
benzyl benzoate and silver benzoate. 

a-Bromobenzyl benzoate reacted with otoluidine in the same 
manner as with aniline, yielding benzylidene-o-toluidine, b. p. 
210-—212°/72 mm. With dimethylaniline, much heat was developed 
and a green, resinous product resulted. H. W. 


ae-Dialdehydes and a<-Keto-aldehydes and their Conversion 
into 0-Lactones. Constitution and Method of Formation 
of Amaric Acid, Diethylcarbobenzonic Acid and Allied 
Compounds. Hans Muerwein (J. pr. Chem., 1918, [ii], 97, 
225—287 ).—ae-Dialdehydes and ae-keto-aldehydes, of which glutar- 
dialdehyde is the only member hitherto known, are easily pre- 
pared by the two methods represented by the equations: 
(1) CH,Ph-COPh + CHR:CH-CHO =COPh-CHPh-CHR-CH,°CHO, 
(2a) CH,Ph-CHO + CHR:CH-CHO=CHO-CHPh-CHR:-CH,°CHO, 
and 
(2b) CH,Ph-CHO + CHR:CH-COR’ = CHO-CHPh:-CHR:CH,°COR’. 

Method (1) is new, and noteworthy in that it has hitherto been 
regarded as impossible to effect the addition of a compound con- 
taining a reactive methylene group at the double linking of an 
aB-unsaturated aldehyde; yet in some cases the reaction proceeds 
with astonishing ease (see below). Satisfactory yields of the 
additive products are obtained by method (2), despite the well- 
known sensitiveness of phenylacetaldehyde towards alkali; the con- 
clusion must therefore be drawn that the aldehydo-group causes a 
greater activation of the methylene hydrogen than does the acetyl 
or carboalkyloxy-group. 
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The constitutions of the keto-aldehydes described below are 
proved by oxidising the substances to the 8-ketonic acids, and all 
of them except ethyl a-acetyl-y-aldehydo-By-diphenylbutyrate are 
converted by alcoholic sodium ethoxide into isomeric 5-lactones by 
an intramolecular Cannizzaro reaction. The stability of the 
5-lactones and of the 8-hydroxy-acids. obtained from them differs 
greatly. The amono- and aa-di-alkylated 5-hydroxy-acids are the 
most stable and lactonise comparatively slowly, and the fission of 
the corresponding lactones is the most difficult. The lactones 
almost without exception occur in stereoisomeric forms, which are 
very easily converted one into another by acids and alkalis. Three 
of the lactones prove to be the long-known diethylcarbobenzonic 
acid, dipropylearbobenzonic acid, and amaric anhydride, and the 
mechanism of the formation of these substances is now readily 
explicable.. 

The type of additive reaction represented in method (1) suggests 
a new explanation of the formation of benzanthrone from anthrone, 
glycerol, and sulphuric acid, depending on the structural similarity 
of anthrone and deoxybenzoin. Acraldehyde is formed, and this 
reacts additively with anthrone, producing 8-anthronylpropion- 
aldehyde, which passes through dihydrobenzanthrone to benz- 
anthrone. 

[With Jos. Ki1nz.]|—8-Phenyl-B-desyl propaldehyde, 

COPh-CHPh-CHPh:-CH,-CHO, 
needles, m. p. 176°5—177° (when heated slowly, decomp.), obtained 
with the development of heat by the addition of 1—2 c.c. of concen- 
trated sodium methoxide solution or pyridine or diethylamine to 
a solution of equal molecular quantities of cinzamaldehyde and 
deoxybenzoin in methyl alcohol at about 5°, yields B-pheny]l-8- 
desylpropionic (Klingemann’s B-dehydroamaric, A., 1893, 589) acid 
by oxidation with chromic or nitric and glacial acetic acids, and 
is converted into yé8-triphenylvalerolactone (Zinin’s amaric 
anhydride) by boiling anhydrous sodium methoxide solution, and 
into 3-hydroxy-8yé-triphenylvaleric (a-amaric) acid by aqueous 
methyl-alcoholic potassium hydroxide at the ordinary temperature, 
more rapidly by warming. The constitution of 8-phenyl-B-desyl- 
propionic acid has been proved by its synthesis. Methyl benzyl- 
idenemalonate and deoxybenzoin, condensed as above, yield the 
additive com pound, COPh-CHPh-CHPh:CH(CO,Me),, needles, m. p. 
182-5—183°, which by hydrolysis and loss of carbon dioxide is con- 
verted into f#-phenyl-8-desylpropionic acid, m. p. 240—241°. 
Klingemann’s dehydroamaric anhydride is accordingly the lactone, 

HPh-CH,-CO 

Ph:CPh— 
by sodium amalgam yields an acid which changes very readily 
into B-amarolactone, Cz,H)O., prismatic needles, m. p. 168—170°, 
from which B-amaric acid, C.;H..O3, needles (reconverted into the 
lactone at 156°), is obtained in the usual way. Since B-amaric acid 
regenerates B-pheny]-8-desylpropionic acid by oxidation, the a- and 
B-amaric acids are stereoisomerides. 


The reduction of 8-phenyl-8-desylpropionic acid 
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The substance, C,,H,,0,, m. p. 168°, obtained by Klingemann by 
heating a-amarolactone (amaric anhydride) with 25% alcoholic 
sulphuric acid at 100° (loc. cit.), is now found to be a third 
isomeride, C,,H.sO,, m. p. 171—172°, which is named y-amaro- 
lactone. By oxidation with chromic and acetic acids, it yields an 
isomeric B-phenyl-8-desylpropionic acid, needles, m. p. 173°, which 
is much more soluble than the acid, m. p. 240—241°, is converted 
into this by fusion, and is identical with Klingemann’s a-dehydro- 
amaric acid. 

The additive compound of deoxybenzoin and a-methyl-8-ethyl- 
acraldehyde is an oil, which doubtless consists essentially of B-desy/- 
a-methylvaleraldehyde, COPh-CHPh-CHEt-CHMe-CHO, since it 
yields B-desyl-a-methyl-n-valerie acid, m. p. 141°5—143°, by oxida- 
tion. It has not been obtained crystalline, and decomposes completely 
by distillation in a vacuum. By treatment in concentrated methy!- 
alcoholic solution at 30—-40° with a few c.c. of sodium methoxide 
solution, it is converted into yé-diphenyl-a-methyl-8-ethylvalero- 
lactone, m. p. 152°, which is identical with Zagoumenny’s dipropyl- 
carbobenzonic acid. The corresponding hydrory-acid, CsgHosOs, 
forms prismatic needles, m. p. 136—137° (decomp.). Zagou- 
menny’s dipropylearbobenzonic acid, m. p. 139°, is shown to be a 
mixture of the B-acid, m. p. 92—93°, and the preceding acid, m. p. 
152°, which is called the a-acid. The aacid is converted into the 
B-acid by heating with methyl-alcoholic potassium hydroxide at 
160° for five hours. The f-acid is dimorphous, crystallising also 
in needles, m. p. 95—96°. By oxidation with chromic and acetic 
acids, the a- and B-acids yield respectively B-desyl-a-methyl-n- 
valeric acid and an isomeric acid, Cs 9H 03, prismatic needles, 
m. p. 184°5—-185°. A third isomeride, needles, m. p. 169—171°, 
is obtained by acidifying a solution of the sodium salt, leaflets, of 
the B-desyl-a-methyl-»-valeric acid, m. p. 141°5—143°. By reduc- 
tion with sodium amalgam, the acid, m. p. 141°5—143°, yields, not 
a-dipropylearbobenzonic acid, but a mixture of two other stereo- 
isomerides, y-dipropylcarbobenzonie acid [y-(yi-diphenyl-a-methyl- 
B-ethylvalerolactone)|, needles, m. p. 82—84°, and 8-dipropylcarbo- 
henzonic acid [8-(y8-diphenyl-a-methyl-B-ethylvalerolactone)|, 
needles, m. p. 134°, softening at 130°, of which the latter is in- 
soluble in light petroleum. 

The additive compound of crotonaldehyde and deoxybenzoin is 
B-desylbutaldehyde, COPh-CHPh-CHMe:CH,:CHO, which yields 
B-desyl-n-butyric acid, needles, m. p. 134—136°, by oxidation. 
The latter is converted into an ‘someride, m. p. 153°5—154°5°, hy 
2% aqueous sodium hydroxide at 50—60°. A synthesis of B-desyl- 
butyric acid, m. p. 134—136°, from deoxybenzoin and ethylidene- 
malonic ester, analogous to that of B-phenyl-8-desylpropionic acid 
(above), is described. 8-Desylbutaldehyde in methyl-alcoholic 
solution is transformed by aqueous potassium hydroxide uto 
y-dipheny!-8-methylvalerolactone. m. p. 103—104°, which is 
identical with Zagoumenny’s diethylearbobenzonic acid (the 
a-acid). By oxidation with chromic and acetic acids, the a-acid 
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yields B-desyl-n-butyric acid, m. p. 134—136°, but the latter on 
reduction yields /-diethylcarbobenzomc acid [(8)-y5-diphenyl-p- 
methylvalerolactone|, needles, m. p. 144—146°. ‘The oxidation of 
the f-acid yields the f-desyl-n-butyric acid, m. p. 153°5—154°5°, 
from which it would appear that the B-acid is formed by the reduc- 
tion (by sodium amalgam), not of the B-desyl-n-butyric acid, m. p. 
134—136°, but of the isomeric acid, m. p. 153-5—154°5°, so easily 
obtained from it by the action of alkali hydroxide. 

Deoxybenzoin and acraldehyde react additively in methy]l- 
alcoholic solution containing a little sodium methoxide to form 
B-desylpropaldehyde, which yields 8-desylpropionic acid by oxida- 
tion. ‘he aldehyde cannot be transformed by alkali into 
y8-diphenylvalerolactone, C,H gO,, needles, m. p. 113—114°, which 
is obtained, however, by the reduction of B-desylpropionic acid by 
sodium amalgam. 

[With Hans Dorr.|—The additive reaction between phenylacet- 
aldehyde and cinnamaldehyde in cold methyl-alcoholic sodium 
methoxide solution yields a8-diphenylglutardialdehyde. This has 
not been isolated from the solution, but converted by heating on 
the water-bath into By-diphenylvalerolactone, prisms or needles, 
m. p. 123—123-5°, together with a small quantity of a substance, 
m. p. 134—136°, leaflets, which is possibly aS-diphenylvalero- 
lactone. By oxidation with alkaline permanganate, Sy-dipheny!- 
valerolactone yields af-diphenylglutaric acid, prisms, m. p. 
203—204° (methyl ester, needles, m. p. 84—85°), which is converted 
by prolonged fusion into a stereoisomeride (methyl ester, prisms, 
m. p. 143°), m. p. between 215° and 232°, according to the rate of 
heating. For this isomeride Borsche found m, p. 230—231° (A., 
1910, i, 35), and Avery and McDole m. p. 223—224° (A., 1908, 
i, 343). By reduction with hydriodic acid (D 1:7) and red phos- 
phorus at 170°, By-diphenylvalerolactone yields By-diphenyl-n- 
valeric acid, prismatic needles, m. p. 109°, the constitution of which 
follows by exclusion, since the acid is not identical with either of 
the stereoisomeric forms of a8-diphenylvaleric acid. 

5-Keto-a85-triphenyl-n-valeraldehyde, obtained additively from 
phenylacetaldehyde and phenyl styryl ketone, has also not been 
isolated, but has been converted through a$3-triphenylvalerolactone 
into }3-hydroxry-aBi-triphenylvaleric acid, needles, m. p. 143— 
143°5°, which is a remarkably stable acid, but is converted into 
aBd-triphenylvalerolactone, needles, m. p. 138—139°, by heating in 
a vacuum at 150°. The acid is oxidised by chromic acid or 
potassium permanganate, although not smoothly, to 5-keto-aB6-tri- 
phenylvaleric acid, which is best isolated as the methyl ester, 
C,H,.03, needles, m. p. 157—158°. The acid, felted needles, m. p. 
186—187°, has been obtained by hydrolysing the ester and also 
synthetically from phenyl styryl ketone and methyl phenylacetate. 
A second isomeric acid is also obtained by the synthetic method, 
which has m. p. 260—261°, forms a methyl ester, needles, m. p. 
177—-178°, and is also obtained by heating the acid, m. p. 186— 
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187°, at 200—220°. a«§8-Triphenylvalerolactone is reduced to 
aBds-triphenylvaleric acid, m. p. 174—175°, by hydriodic acid 
(D 1:7) and red phosphorus at 170°, and is converted by warm 
glacial acetic acid containing 10% of sulphuric acid into a stereo- 
isomeride, Co,HojO., prisms with 1C,H,O., m. p. 124° (174° after 
removal of acetic acid), from which ry obtained a 5-hydroxry-aBs- 
triphenylvaleric acid, prisms with 1EtOH, m. p. 155° (not sharp), 
with reconversion into the lactone. 

Phenylacetaldehyde and ethyl benzylideneacetoacetate . react 
additively in alcoholic solution at 5° in the presence of a little 
sodium ‘ethoxide to form  3-keto- y-carbethoxy-aB-diphenylher- 
aldehyde, CHO-CHPh-:CHPh-CHAc:CO,Et, rhombic leaflets con- 
taining 1H,O, m. p. 149° (decomp.), and a substance, C,,H>,0,, 
prisms, m. p. 79—81°. This substance, the constitution of which 
has not yet been determined, is also formed by treating the 
aldehyde with 5% alcoholic hydrogen chloride; it is converted by 
distillation in a vacuum into an unsaturated substance, CogH ,0,, 
needles, m. p. 129—130°. The preceding aldehyde, which is a 
viscous oi] in the anhydrous state, is converted by distillation in a 
vacuum into ethyl acetoacetate and a-phenylcinnamaldehyde, 
crystals, m. p. 94° (oxime, leaflets, m. p. 165—166°; phenylhydr- — 
azone, yellow needles, m. p. 125—126°), which has also been 
synthesised from phenylacetaldehyde and benzaldehyde by Claisen’s 
method. 

er Jos. Kurinz.]—Methyl B-anthronyl-B-phenylisosuccinate, 


oc. > CH: ‘CHPh-CH(CO.Me),, prisms, m. p. 147°, prepared 
by adding a few drops of piperidine or diethylamine to a warm 
methyl- alcoholic solution of anthrone and methyl benzylidene- 
malonate, is converted into $-anthronyl-B-phenylpropionic acid, 
prisms, m. p. 195—-197° (rapidly heated ; decomp. by slow heating), 
by hydrolysis with boiling 30% sulphuric and glacial acetic acids 
for four to five days. 

By similar additive reactions, anthrone unites with ethyl benzyl- 
ideneacetoncetate and with phenyl styryl ketone to form ethyl 
a-acetyl-B-anthronyl-B- phenyl promonate, 


" 
CO< Oi >OH-CHPh-CH Ac‘CO, Et, 
6 4 


needles, m. p. 148—149°,. and phenyl B-anthronyl-B-phenylethyl 


ketone, co<p HCH: -CHPh-CH,-COPh, needles, m. p. 115— 
C. 8. 


116°, respectiv a 


Action of Potassium Ferricyanide on Alizarin in Alkaline 
Solution and Constitution of Salts of Hydroxyanthra- 
quinones. Rotanp Scnont and A. Zinke (Ber., 1918, 51, 
1419—-1435).-—By oxidation with an aqueous solution of potassium 
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ferricyanide and potassium hydroxide at the ordinary temperature, 
alizarin is converted into an acid, C,,HgO,, hydrated, yellow leaflets, 
m. p. about 230° (decomp.; darkening above 150°), which is 
purified through the calcium salt, and the monoethyl ester, yellow 
or brownish-yellow crystals, m. p. 149°, or diethyl esters, yellow 
plates, prisms, or needles, m. p. 85:°5--87°, and yellow, prismatic 
needles, m. p. 188° (probably cis-trans-isomerides). The acid is 
shown to be 2-hydroxy-1:4-naphthaquinone-3-vinylglyorylic acid, 
OH-C,,H,O,-CH:CH-CO-CO,H, by the following evidence. It acts 
as a dibasic acid, forming a calcium salt, C,,H,O,Ca, which exists 
in four forms, violet-brown crystals with 7H,O, blackish-violet 
crystals with 3H,O, blackish-violet salt with 1H,O, and bronze, 
rhombic leaflets with 2H,O, and a dipotassium salt, C,,H,O,Ko, 
brown crystals with 2H,O. It forms a vat with alkaline hypo- 
sulphite, and therefore contains a quinone grouping. It can be 
converted into a naphthafuranquinone, and is therefore a naphtha- 
quinone derivative. The monoethyl ester gives a violet-red colora- 
tion with alcoholic ferric chloride. The acid reacts additively with 
bromine. 

The views of Perkin (T., 1899, 75. 433; 1903, 88, 129), von 
Georgievics (A., 1902, i, 635; 1905, i, 447), Werner (A., 1908, 
i, 440), Pfeiffer (A., 1913, i, 879), and Dimroth (Amnalen, 1916, 
411, 340) on the constitution of hydroxyanthraquinones in the 
form of their salts and the nature of mordant dyes are discussed 
without any very definite conclusion being reached. C. S. 


Rearrangement Reactions in the Anthraquinonefluorenone 
Series. A.Lrrep ScHaarscumipt and JoHANN HERZzENBERG (Ber., 
1918, 51, 1230—1237).—1-Chloroanthraquinone-2-carboxylic acid 
is converted by boiling with toluene and phosphorus pentachloride 
into the acid chloride, pale yellow needles, a suspension of which 
in benzene is converted into 1-chloro-2-henzoylanthraquinone, 
C,,H,,0,Cl, vellow leaflets, m. p. 196°, by heating with aluminium 
chloride at 60° for four hours. 1-A mino-2-benzoylanthraquinone, 
red needles, m. p. 190°, prepared by heating the preceding sub- 
stance with alcohol and aqueous ammonia at 170—175°, is diazo- 
tised in concentrated sulphuric acid solution at. 17—-22°, the solu- 
tion is poured on to ice so that the temperature does not exceed 
about 35°, copper powder is added, and the mixture warmed on 
the water-bath, wherebv anthraquinone-2 :1-fluorenone (formula I), 
golden-vellow leaflets (from nitrobenzene), m. p. 317°, is obtained, 
which forms an intenselv red vat with sodium hyposulphite. By 
fusion with potassium hydroxide at 220—230°, anthraauinone- 
2:1-fluorenone is converted, not into 1-0-carboxvphenylanthra- 
quinone (formula IT) as might he exnected from the hehaviour of 
allochrysoketonecarboxvlic acid (Schaarschmidt, A.. 1917, i, 274). 
but into a mixture of acids containing the dicarboxylic acid 
(formula III), since by treatment with concentrated sulphuric 
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acid, Ullmann and Dasgupta’s anthraquinone-2:3-fluorenone (A., 
1914, i, 413) was obtained (formula IV). 


co co 
yy aaa 
ae a AZ yi 

CO CO Go | 


( co,H 
4 


(111. (IV.) 
C. 8. 


Camphor Ketones. Hans Rupe, Markus Warper, and 
Kunrurko Taxaci (Helv, Chim. Acta, 1918, i, 309—342).—The 
work of Rupe and Iselin (A., 1916, i, 409) and of Rupe and Burck- 
hardt (A., 1917, i, 141) on the preparation of derivatives of 
methylenecamphor has been extended in several directions, particu- 
larly with a view to the preparation of an unsaturated camphor 
ketone ; the optical investigation of the substances is not yet quite 
completed, and fuller details are promised in a subsequent com- 
munication. 


Camphorylideneacetic acid, Cy, ’ m. jp. 


99°5—101°, [a],, + 182°3° in benzene, is prepared by a modification 
of the method of Bishop, Claisen, and Sinclair (A., 1895, i, 62) [the 
microcrystalline magnesium salt and the ethyl ester, pale yellow, 
inodorous oil, b. p. 149°5—150°/12 mm., D?’ 10459, [a],, + 170°1° (in 
substance), + 160°4 (in benzene), are described], and is converted by 
thionyl chloride into the corresponding chloride, m. p. 34—35°, b. p. 
140—141°/13 mm. The free acid reacts with hydrogen bromide in 
glacial acetic acid solution, yielding the bromo-aeid, 

Br-CH,°CO,H 


OH <ho 
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long, colourless needles, m. p. 153—154° (decomp.), but the action 
appears to be balanced, since, at a slightly higher temperature, 
hydrogen bromide is eliminated with re-formation of camphoryl- 
ideneacetic acid. The latter substance does not react normally with 
bromine. Camphorylacetic acid, small, prismatic crystals, m. p. 
83—84°, b. p. 191°5—192°5°/12 mm., [a],, + 38°0 in benzene, is pre- 
pared by reducing camphorylideneacetic acid with sodium amalgam, 
or, better, with hydrogen, in the presence of nickel; its ethyl ester 
has b. p. 154—155°/10 mm., [a],, + 67°5° (in substance), + 37°1° (in 
benzene). Attempts to reduce camphorylideneacety! chloride by zinc 
dust and acetic acid led to the isolation of a mixed anhydride of 
camphorylacetic and acetic acids, CHi<te ~~ - fine 


needles or transparent plates, m. p. 118—120°. 
Ethyl dicamphorylideneacetylmalonate, 


=CH-CO 
(CH.<t ) C(CO, Bt), 


pale yellow needles, m. p. 90—91°, is prepared by the condensation 
of camphorylideneacetyl chloride with ethyl sodiomalonate in 
ethereal solution (ethyl dicamphorylidencacetylacetoacetate, fine 
needles, m. p. 149—150°, is similarly obtained from ethyl aceto- 
acetate), and is hydrolysed by dilute sulphuric acid in acetic acid 
solution to camphorylidencacetone, C,H, — ne 


yellow liquid, b. p. 137—138°/10 mm., D? 1°0327, [a],, + 208°8° (in 
substance), 186°6° (in benzene), and camphorylideneacetic acid. The 
ketone does not appear to yield a stable sodium hydrogen sulphite 
compound ; the benzylidene derivative forms golden-yellow needles, 
m. p. 94—95°, p-nitrobenzylidene derivative, lemon-yellow, minute 
crystals, m. p. 150—151°, oxztme, colourless, shining needles, m. p. 
142—-143°, phenylhydrazone, orange-yellow needles, m. _p. 
145—146°, hydrazone, long, yellow needles, m. p. 112—113°. With 
semicarbazide the ketone gives a compound, C,,H.,0,N,, prismatic 
needles or small leaflets, decomposing at 223—-224°, which does not 
behave as a normal semicarbazone. 

Attempts to prepare camphorylacetone by a similar sequence of 
actions were less successful. Camphorylacetyl chloride, pale yellow. 
inodgrous liquid, b. p. 152—154°/12 mm., could only be condensed 
with ethyl sodiomalonate with considerable difficulty, giving a small 
yield of substance, from which by hydrolysis camphorylacetone was 
obtained in small quantitv. The saturated ketone could, however. 
be satisfactorily prepared by reduction of camphorylideneacetone 
with hydrogen in the presence of nickel, although the camphor 
carbonyl group was invariably attacked to some extent; after puri- 
fication through the semicarhazone. long needles, m. p. 203—204° 
(decomp.), it was obtained as an inodorous, highly refractive oil, 
b. wv. 148°5—149°/12 mm., D* 1:0213, fal,, + 49°2° (in substance), 
+ 60°7° (in benzene). The ketone behaves towards sodium hydrogen 
sulphite in the same manner as the unsaturated ketone; it yields a 


, lemon- 
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phenylhydrazone, needles, m. p. 87—89°, and a benzylidene deriv- 
ative, colourless leaflets, m. p. 75—76°. 

The preparation of a camphordiketone is also described, although 
the yields leave much to be desired in spite of many variations of 
the experimental conditions ; ethyl camphorylacetate condenses with 
acetophenone in ethereal solution in the presence of solid sodium 
ethoxide, giving small amounts of camphorylacetylacetophenone, 
OBu<t ens laaasial m. p. 59—61°, [a], +62°5° in 
benzene. An alcoholic solution of the diketone gives an immediate 
bluish-red coloration with ferric chloride. The copper salt, long, 
greyish-green needles, m. p. 184—186°, and sodium salt are 
described. H. W. 


Preparation of Camphylcarbinol. Hans Rupe (D.R.-P. 
307357 ; from Chem. Zentr., 1918, ii, 493).—Hydroxymethylenecam- 
phor only suffers reduction at the ethylenic bond when reduced by 
hydrogen in the presence of finely divided nickel or cobalt in alco- 
holic, aqueous-alcoholic, or acetic acid solution, or as normal alkali 
salt in aqueous solution ; camphulcarbinol, which is thus produced, 
is a colourless, odourless oil, b. p. 142—143°/10 mm., Df 1°0502, 
[a]> +62°22°. [See further, following abstract. ] H. W. 


Reduction Products of Hydroxymethylenecamphor. H. 
Rupe, A. AkerMANn, and H. Taxaci (Helv. Chim. Acta., 1918, 1, 
452—472).—The reduction of hydroxymethylene compounds by 
hydrogen in the presence of colloidal palladium or platinum has 
been studied by Kétz and Schaeffer (A., 1912, i, 603), who found 
that methyl ketones were formed ; hydroxymethylenecamphor, how- 
ever, was unaffected by this treatment, a result which was attri- 
buted to the acidic character of the substance. The authors find that 
hydroxymethylenecamphor is readily reduced by hydrogen in the 
presence of a specially prepared nickel catalyst (the mode of proce- 
dure is fully described in the original paper and iron and copper 
are shown to act as poisons). The main product (about 80—95%) 


of the reaction is camphylcarbinol, CSHiu< to ee ; it is puri- 


fied by repeated fractionation under diminished pressure, or, prefer- 
ably, by means of the calcium chloride compound ; the optically pure 
substance is isolated through the benzoyl derivative (see later). It 
forms a colourless, odourless, viscous oil, b. p. 139—140°/ 9 mm., 

143—144°/11 mm., D/ 1:0502, fa]? +49°13°, [a]? +65: 73°, 
[a]? +82-44°, [a]? +120°82°, [a]p/[a], 2°45°, aa 578. With phov 
phorus tribromide it yields the corresponding. bromide, long needles, 
m. p. 65°5—66°, and with hydrogen chloride, or, preferably, 
thionyl chloride, the corresponding chloride, leaflets, m. p. 53—54°, 
b. p. 125—127°/14 mm. Attempts to convert the alcohol into the 
aldehyde were unsuccessful; chromic oxide converted it into cam- 
phorquinone, m. p. 197°, whilst manganese dioxide and sulphuric 
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acid gave a small quantity of substance, m. p. 201°, and much un- 
changed carbinol. Benzoyl chloride in the presence of pyridine 
converts the carbinol practically quantitatively into the benzoy/ 
derivative, colourless, shining plates or prisms, m. p. 95—97°; 
attempts to hydrolyse the latter with alcoholic potassium hydroxide, 
with barium hydroxide, or magnesia resulted in the formation of 
methylenecamphor. Experiments with aqueous alcoholic sulphuric 
acid were more successful, and from these it was found possible to 
isolate camphylearbinol, although dehydration of the latter also 
occurred to a considerable extent. The formyl derivative, long 
needles, m. p. 74—75°, b. p. 142—143°/11 mm., and the acety/ 
derivative, colourless, mobile oil, b. p. 148°5—149°/10 mm., were 
prepared by the action of formic acid (86%) and acetic anhydride 
respectively on the carbinol, but attempts to prepare the hydrogen 
phthalate led to the production of methylenecamphor. 

The by-products of the preparation of camphylcearbinol consist 
of methylenecamphor, methyleamphor, and the ethyl ethers of cam- 
phylearbinol and hydroxymethylenecamphor. The two substances 
first named are contained in the first fractions, b. p. ca. 82—84°/ 
10 mm., and are separated by converting the methylenecamphor into 
the hydrobromide (camphylbromomethane), from which it can be 
re-generated by treatment with methyl-alcoholic potassium hydr- 
oxide; the pure substance is, however, more conveniently prepared 
by heating camphylcearbinol with the same reagent, and then forms 
a characteristic, waxy mass, m. p. 43°5—44°. It becomes polymer- 
ised wken repeatedly distilled under diminished pressure. With 
bromine it yields a dihromide, m. p. 108—109°. Methyleamphor, 


H ; , 
OH <te - , can be isolated in an almost pure state by repeated 


fractionation of the residues from the methylenecamphor hydro- 
bromide, but is more conveniently obtained by the direct hydro- 
genation of methylenecamphor in the presence of finely divided 
nickel; it has m. p. 37°5—38°5°, b. p. 88—-89°/8°5 mm. Direct 
experiment shows the formation of methylenecamphor to be due to 
the dehydrating action of the nickel catalyst on primarily formed 
camphylcarbinol. 

The ethyl ethers of camphylcarbinol and hydroxymethylenecam- 
phor were not isolated as such; their presence is inferred from the 
fact that the action of alcoholic potassium hydroxide on the frac- 
tions of higher b. p. of the by-products leads to the production of 
methylenecamphor and hydroxymethylenecamphor respectively ; 
their formation is attributed to the addition of ethyl alcohol to 
methylenecamphor and to the condensation of hydroxymethylene- 
camphor and alcohol under the influence of nickel. 


Synthesis of Curcumin. V. Lampe (Ber., 1918, 51, 
1347—1355).—The course of the synthesis is as follows: ethy] 
a - carbomethoxyferuloylacetoacetate —> carbomethoxyferuloylace- 
tone —> dicarbomethoxydiferuloylacetone —> dicarbomethoxydi- 
feruloylmethane —> diferuloylmethane (curcumin). 
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Bthyl a-curbomethoxyferuloylacetoacetate [ethyl a-4-methylear- 

bonato-3-methoxycinnamoylacetoacetate], 

CO,Me-0-C,H,(OMe)-CH:CH-CO-CHAc’CO,Et, 

obtained by digesting ethyl sodioacetoacetate and carbomethoxy- 
feruloyl [4-methylcarbonato-3-methoxycinnamoyl| chloride in dry 
ether on the water-bath, forms faintly yellow needles, m. p. 
91—93°; a by-product of the reaction is methyl carbonatomethozy- 
cinnamic anhydride, CygHo.O,,, colourless leaflets, m. p. 142—144°. 
Ethyl a-feruloylacetoacetate, C,gH,sO,, canary-yellow, prismatic 
needles, m. p. 116—118°, is obtained by shaking an ethereal solution 
of the methyl carbonato-derivative with 1% aqueous sodium hydr- 
oxide and treating the alkaline solution with carbon dioxide. 

Carbomethoryferuloylacetone [4 - methylcarbonato - 3 - methoxy- 
cinnamoylacetone|, CO,Me-O-C,H,(OMe)-CH:CH:CO-CH,-COMe, 
faintly yellow, prismatic needles, m. p. 111—113°, is obtained by 
hydrolysing ethyl a-methylcarbonatomethoxycinnamoylacetoacetate, 
carbon dioxide being also eliminated ; it is converted into feru/oyl- 
acetone, C,3H,,0,, prisms, m. p. 143—145°, by dilute alkali. 

A solution of methylearbonatomethoxycinnamoylacetone in anisole 
is treated with finely divided sodium, and a day later a solution of 
methylearbonatomethoxycinnamoyl chloride in warm anisole is 
added. The mixture is treated after twenty-four hours with water 
containing a little hydrochloric acid, and the anisole is removed by 
distillation with steam. The heavy, dark red residue, probably 
dimethylcarbonatomethoxydicinnamoylacetone, is boiled with dilute 
acetic acid, and thus converted into dimethylcarbonatomethoxydi- 
cinnamoylmethane, m. p. 145—148—158°; after crystallisation from 
benzene the substance is pure, has m. p. 170—172°, and is identical 
with Milobendzka, Kostanecki, and Lampe’s dimethylcarbonato- 
curcumin (A., 1910, i, 628); the last substance has m. p. 170—172° 
after being crystallised from benzene. On hydrolysis dimethylcar- 
bonatomethoxydicinnamoylmethane yields  diferuloylmethane, 
CH,(CO-CH:CH-C,H.{[OMe]-OH),, prisms, m. p. 180—183°, which 


is identical with natural eurcumin. C. S. 


Synthesis of pp’-Dihydroxy- and s¢-Hydroxydicinnamoyl- 
methane. V. Lampe and M. Gopiewska (Ber., 1918, 51, 
1355—-1360).—The method of synthesising dicinnamoylmethane 
(Lampe and Milobedzka, A., 1913, i, 876) has been extended to 
include the hydroxy-derivatives, partly in connexion with the syn- 
thesis of curcumin (preceding abstract), partly to obtain substances 
which are of interest in connexion with the theory of direct dyes. 

The condensation of ethyl acetoacetate and p-methylcarbonato- 
cinnamoyl chloride in ethereal solution by means of sodium ethoxide 
yields, in addition to a little p-methylearbonatocinnamic anhydride, 
C..H,,0,, colourless aggregates, m. p. 168—170°, ethyl a-p-methyl- 
carbonatocinnamoylacetoacetate, 

CO,Me:0-C,H,-CH:CH-CO-CHAc:CO,Et, 
faintly yellow prisms, m. p. 94—-96°, which yields by hydrolysis and 
simultaneous elimination of carbon dioxide p-methylcarbonatocin- 
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namoylacetone, CO,Me:O-C,H,-CH:CH-CO-CH,"COMe, faintly yel- 
low leaflets, m. p. 111—113°. The last compound reacts in ethereal 
solution with very dilute alkali to form phydroxycinnamoylacetone, 
yellow leaflets, m. p. 144—146°, in boiling alcoholic solution with 
hydroxylamine hydrochloride to form 3(or 5)-p-methylcarbonato- 
styryl-5(or 3)-methylisooxazole, C,4H,,0,N, colourless leaflets, m. p. 
122—124°, and in anisole solution with sodium and p-methylcarbon- 
atocinnamoyl chloride to form, after the initial product has been 
boiled with dilute acetic acid (compare preceding abstract), pp/-di- 
methylcarbonatodicinnamoylmethane, CogHoO,, canary - yellow 
aggregates, m. p. 162—166°. The last substance reacts with 
hydroxylamine hydrochloride in alcoholic solution to form 3 :5-di-p- 
methylcarbonatostyrylisooxazole, C,,H,g0;N, colourless aggregates, 
m. p. 178—180°, and in ethereal solution with 1% aqueous sodium 
hydroxide to form pp/-dihydroxydicinnamoylmethane, CygH40,, 
faintly orange needles, m. p. 218—220° (decomp.). 

p-Methylcarbonatodicinnamoylmethane, C,,H,,0;, yellow needles, 
m. p. 114—116°, is obtained from cinnamoylacetone and p-methyl- 
carbonatocinnamoy] chloride or p-methylcarbonatocinnamoylacetone 
and cinnamoy]l chloride by the aid of sodium and acetic acid (as 
above), and yields by elimination of the carbomethoxy-group 
p-hydrozydicinnamoylmethane, faintly orange, prismatic needles, 
m. p. 190—192°. 

Unmordanted cotton is dyed faintly orange by curcumin, canary- 
yellow (not fast to soap) by pp’-dihydroxydicinnamoylmethane, and 
faintly yellow by phydroxydicinnamoylmethane. A similar regu- 
larity occurs in the reaction with boric acid, which colours turmeric 
(curcumin) paper intensely orange, changes the colour of pp’-di- 
hydroxydicinnamoylmethane to a weak orange, and does not affect 
the colour of »hydroxydicinnamoy!lmethane. C. S. 


A New Group of cycloPropane Derivatives. III. Scope 
and Mechanism of the Reaction. Behaviour of 3-Acetyl- 
coumarin with Solutions of Alkali Hydroxides. Oskar 
Wipman (Ber., 1918, 51, 1210—1214. Compare A., 1918, i, 347, 
393).—The formation of the new cyclopropane derivatives by the 
reaction : 

ss CH:CR _ O,H,-CH : 

R:CO-CH,Cl +080 de Sons dep >OH COR + HCl 
(loc. cit.) succeeds when R=Ph, o- or p-C,H,-OMe, C,H,*NO,, or 
C,)H, and R/ = Ac, COEt, Bz, CO,Et, CO,Me, or CN, but fails when 
R=Me and R’=Ph or H. The formation also fails when ethyl 
coumarin-4-carboxylate is used instead of a suitably 3-substituted 
coumarin. Attempts also failed to bring about, in the presence of 
sodium ethoxide, a reaction between phenacy] haloids and esters of 
fumaric, ethylenetetracarboxylic, benzylideneacetoacetic, benzyl- 
idenemalonic, anisylidenemalonic, and o0-ethoxybenzylideneaceto- 
acetic acids in such a way that the phenacylidene group is combined 
at a double linking. It appears, therefore, that only 3-substituted 
coumarins can enter into the preceding reaction, and even then only 
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if the substituent is an aliphatic or aromatic acyl group, a carbo- 
alkyloxy-group, or a cyano-group. 

In seeking to account for the reaction, the author has revised his 
explanation of the action of alkalis on 3-acetyleoumarin (A., 1902, 
i, 374). The yellow colour developed with a cold solution of alkali 
hydroxide is now attributed, not to the formation of 3-hydroxyvinyl- 
coumarin, because 3-trimethylacetyl- and 3-benzoyl-coumarin, in 
which the formation of the hydroxyvinyl group is impossible, also 
develop a yellow colour, but to the formation of an orthoquinonoid 
sodium compound. This reacts with the phenacyl haloid in accord- 
ance with the scheme: 


CHOC Scac —> 4H, <0 4 ScAc:0(0H)-ONa > 
0,H,<5) >CAc(CH,Bz)C0-ONa —> 


. a . 
Oe * bag CHB: —> b8o.64,7 CHB. 
oH 


When alcoholic sodium ethoxide is used a certain amount of the 
substance O:C,H,:CH-CAc:C(OEt)-ONa is formed, and this reacts 
with the phenacyl haloid to yield the coumarinic ester, 
HBz 
eeiliai. ee 

and thus is explained the formation of a by-product differing from 
the main product in containing an additional molecule of ethyl 
aleohol (/oc. cit.). C. S. 


A Synthesis of isoBrazilein and certain Related Anhydro- 
pyranol Salts. I. Herserr Grace Crastreez, RoBert Rosinson, 
and Maurice Russet Turner (T., 1918, 113, 859—880). 


Preparation of Hydrogenated Alkaloids. C. F. Bornrincer 
& Sonne (D.R.-P., 307894; additional to D.R.-P., 306939; from 
Chem. Zentr., 1918, ii, 693—694).—The addition of hydrogen to 
alkaloids or their salts in the presence of small quantities of the 
finely divided suboxides of the nickel group (A., 1918, i, 546) at 
temperatures not exceeding 60° can also be effected in alcoholic 
suspension or solution. The preparation of dihydroquinine from 
quinine monohydrochloride and the hydrogenation of cinnamyl- 
cocaine are cited as examples. H. W. 


Cinchona Alkaloids. I. Cupreine, Hydrocupreine, and 
their Methyl and Ethyl Ethers. G. Giemsa and J. HALBERKANN 
(Ber., 1918, 51, 1325—1333).—Contrary to the statement of Hesse 
(A., 1888, 71), dihydrocupreine instantly decolorises potassium 
permanganate in acid solution. It has m. p. 204° (Hesse gives 
168—170°; Pum, 170°), and can readily be obtained by the addi- 
tion of hydrogen to cupreine in alcoholic solution (palladium 
catalyst) or to cupreine hydrochloride in aqueous solution (nickel 
catalyst). 
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Cupreine yields methylcupreine (quinine) by methylation with 
methyl sulphate and alkali in methyl-alcoholic solution, or, much 
better, with ethereal diazomethane in amyl-alcoholic solution. 

Methyldihydrocupreine, prepared by the catalytic reduction of 
quinine or the methylation of dihydrocupreine, is isolated as the 
basic sulphate, which contains 6H,O and is relatively stable to 
potassium permanganate. Ethyldihydrocupreine is prepared by 
similar methods. C. 8. 


The Cinchona Alkaloids. XX. Synthesis of Quinotoxines. 
Paut Rape and Kart Kinpirer (Ber., 1918, 51, 1360—1365. 
Compare A., 1918, i, 303).—The problem of the synthesis of 
quinotoxines resolves itself into three parts: (1) the synthesis of 
cinchoninic and 6-methoxycinchoninic acids, (2) the synthesis of 
homomeroquinene and homocincholeupone, and (3) the condensa- 
tion of each of the first with each of the second pair to give the 
four quinotoxines, cinchonicine, dihydrocinchonicine, quinicine, and 
dihydroquinicine. 

The first part will be dealt with in a later communication by 
Rabe. With regard to the second part, the two substances have 
not yet been synthesised, and the material used by the authors in 
realising the third part has been obtained by the fission of 
quinotoxines. Thus -benzoylhomocincholeupone, obtained from 
benzoyldihydrocinchotoxine by a slight modification of Kaufmann 
and Brunnschweiler’s method (A., 1917, i, 50), is converted into 
its ethyl ester, C,gH,,O,N, a viscous oil, b. p. 256°/13 mm., which 
yields, after hydrolysis by dilute hydrochloric acid and subsequent 
re-esterification, ethyl homocincholeupone, C\o.H,0,N, b. p. 140°/ 
13 mm. The reaction between ethyl cinchoninate and ethyl 
N-benzoylhomocincholeupone in the presence of sodium ethoxide in 
boiling benzene for fifteen hours leads to a product, doubtless the 
B-ketonic ester, 

CH,—CH 
NB: o:-CH B,>CHCH,CH(CO,Et)-CO-C,H,N, 
which is converted into dihydrocinchotoxine (dihydrocinchonicine) 
by hydrolysis with boiling 15% hydrochloric acid. 

Since dihydrocinchotoxine can be converted into dihydro- 
cinchoninone (A., 1909, i, 253), and the latter has been reduced by 
aluminium and sodium ethoxide to dihydrocinchonine and dihydro- 
cinchonidine (future communication), therefore the construction of 
cinchona alkaloids from derivatives of the quinoline and piperidine 
series has been accomplished. 


Degradation of Scopoline. Ernst Scumipr (Ber., 1918, 51, 
1281—1283).—A claim for priority over Hess with respect to the 
conversion of dihydroscopoline into 1-methylpiperidine-2 : 6-dicarb- 
oxylic acid, and a denial of his statement (A., 1918, i, 404) that the 


author has asserted that the group oc is present in 


scopoline. C. S. 
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Strychnine Alkaloids. XXIV. Cause of the Violet 
Colour Reaction of Cacotheline and of Nitro-compounds of 
the Brucine Series Allied to it. Herrmann Levucns (Ber., 1918, 
51, 1375—1389).—The action of nitric acid on brucine is repre- 
sented by the scheme CygHg0,No nie Co, Hoj0,Ne ap Cy, Hy,0,Ns 
—>C,,Hy,0;N3,HNO, (A., 1911, i, 746). Cacotheline, the final 
product, would appear to be a nitrated quinone were it not that 
sulphurous acid does not produce a less intensely coloured or colour- 
less quinol (A., 1910, i, 1042), but a substance having a deep violet 
or deep green colour. Brucinolone and isobrucinolone when treated 
with nitric acid undergo analogous changes (A., 1909, i, 954; 1912, 
i, 210; 1913, i, 194), the final product being undoubtedly a nitro- 
quinone, since it is reduced by sulphurous acid to a pale yellow 
quinol. Hence by analogy the cacotheline base is a nitro-quinone, 
despite the objection raised above. The same holds in the case 
of the methonitrate of the cacotheline base, C,,H,,0O;N;,MeNOsg, 
obtained by the action of nitric acid on methylbrucine (A., 1911, 
i, 1018). The methonitrate also gives a violet coloration with 
sulphurous acid, but its quinonoid nature is shown first by the 
reaction with aqueous hydroxylamine hydrochloride, whereby the 
oxime, CooHy,0,N,Cl1,2H,O, yellow needles, of the methochloride of 
the cacotheline base is obtained, and, secondly, by reduction by 
tin and W-hydrochloric acid, whereby four atoms of hydrogen are 
taken up and a stannichloride, broad, rectangular prisms, is 
obtained, C,.H,,0;N,Cl,HC1,SnCl,,G6H,O, from which the hydro- 
chloride of presumably an amino-quinol, C,.H,O;N,Cl,HCI,H,O, 
colourless, crystalline powder, decomp. 260°, is prepared. The 
behaviour of the methonitrate towards sulphurous acid is at 
variance with the preceding evidence of quinonoid structure. Thus 
with aqueous sodium hydrogen sulphite it yields, in the cold at 
0°, a methosulphite of the cacotheline base, 

C,, H,,0;N;, MeSO,H,6H,0O, 
colourless leaflets, which evolves sulphur dioxide on treatment with 
strong acids, and in the hot solution an isomeric methosulphite, 
deep violet, almost black prisms with metallic lustre (into which 
the colourless isomeride changes by keeping), which dissolves in 
concentrated sulphuric acid without evolution of sulphur dioxide, 
and is precipitated unchanged by the addition of water. Prob- 
ably, therefore, the sulphurous acid in the violet compound is not 
only attached to the basic nitrogen atom, but also enters into 
complex combination with some other portion of the molecule. By 
treatment with 5N-nitric acid, the violet compound loses two atoms 
of hydrogen and is converted into a substance, C.,H,,0,N;,MeSO,H, 
reddish-yellow leaflets or prisms with 2H,O, which appears to bear 
to the violet compound the relation of quinone to quinol, since it 
is converted into the latter by sulphurous acid or by nickel and 
hydrochloric acid. Hydroxylamine, however, converts the reddish- 
yellow substance into the violet compound in acid solution and 
into the oxime of the methochloride of the cacotheline base in 
alkaline solution. The complete reduction of the reddish-yellow 
c 2 
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substance by tin and hydrochloric acid yields at first a violet pre- 
‘cipitate, and, finally, a substance, Cy>H,,0;N,8, colourless needles, 
which appears to be the anhydride resulting by the elimination of 
water from an amino- and the SO,H-groups. The SO, group is 
still present in complex union in the anhydride, but is eliminated 
by warm J-alkali hydroxide, without, however, definite products 
being formed. 

The violet compound, C,,H.,0O;N;,MeSO,H, is stable in aqueous 
ammonia in the absence of oxygen, but when the latter is admitted 
is oxidised, to the extent of 10% to the reddish-yellow nitro- 
quinone methosulphite and to the extent of 60% to a substance, 
C,,H.30,,N;8, reddish-yellow prisms and polyhedra, carbonising at 
about 280—290°. 

Apart from their acidic groups, the methonitrate of the 
cacotheline base, and the violet methosulphite obtained from it by 
the action of sodium hydrogen sulphite, are isomeric substances. 
The former is a nitro-quinone and the latter a nitro-quinol. The 
reduction of the one to the other is not effected at the expense of 
the sulphurous acid, because the two substances are isomeric. The 
author is of opinion that intramolecular reduction occurs at the 
expense of a *CH(OH): group in the cacotheline base, and that the 
resulting -CO- group enters into complex union with the sulphite 
group ; thus, (i) -CO-CO- + :>CH-OH — -C(OH):C(OH): + :CO, and 
(ii) $NMe-SO.H + 2:CO —> iNMe-SO,-0-C(OH):. C. 8. 


Acid Esters of 2:6-Dimethylcinchomeronic Acid. Rvp. 
WEGSCHEIDER (Ber., 1918, 51, 1478—1479).—Mumm and Hiineke’s 
argument that the acid ester produced by the interaction of alcohol 
and the acid anhydride must be the y-ester on steric grounds (A., 
1918, i, 183) is inadmissible, because the author has shown fre- 
quently (1895—1912) that in reactions of this kind the alcohol 
attacks the strongest carboxyl group present, even though it may 
be sterically protected. 


New Cases of Isomerism in the Isatin Series. II. 
Gustav Hever (Ber., 1918, 51, 1270—1281).—The existence of 
5:7-dimethylisatin (and also of four dimethyl ethers) in four 
modifications (A., 1918, i, 235) is now shown to be incorrect. 


5:7-Dimethylisatin I is the lactam, C,H.Me,<V 9 >00, since it 


exhibits all the reactions characteristic of isatin itself in the lactam 
form. The O-silver salt does not exist, the compound previously 
described as such being a complex substance containing very much 
more silver than the amount corresponding with the simple 
formula. The only silver derivative is the N-salt, and this reacts 
with methyl iodide in the * pec of benzene at 100° to form the 


lactim ether, C,H, Me<>¢: OMe, m. p. 232°, which is identical 


with the previously described methyl ether of isomeride II (m. p 
erroneously given as 247°). The sodium salt and methyl ‘odide 
yield the lactam ether. 
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Isomeride II.—This is produced from the isomeride, I, has the 
same composition, is unimolecular, gives the indophenin reaction, 
and yields the preceding lactim ether by warming with methy] 
sulphate. It is therefore 5:7-dimethylisatin in the lactim form, 
which, unlike the corresponding form of isatin, is capable of isolated 
existence. 

The lactim methyl ether is converted into 5:7-dimethylisatin 
(lactam) by boiling glacial acetic acid or hot dilute aqueous sodium 
hydroxide. 

Since 5:7-dimethylisatin can exist in the lactam and the lactim 
forms, its salts may be N- or O-salts. The silver and the sodium 
salts prepared from the lactam regenerate this on acidification, 
and are thus N-salts, and therefore by analogy the silver and the 
sodium salts of isatin itself are lactam salts. No evidence of the 
formation of O-salts has been obtained. 


Isomeride TII.—This is dimethylisatol, C,H.Me,<CC™)>co, 


Its methyl ether is converted in the lactim ether by heating with 
50% acetic acid. 

Isomeride TV.—This substance, in the purest form obtained, 
crystallises in red needles. m. p. about 315°, sintering above 285°. 
It appears to contain a different ring svstem, and it is regenerated 
when its methyl ether is heated with 50% acetic acid. C. S. 


Action of Acylamino-acid Chlorides on Sodiomalonic 
Esters. V. S. Gapriet and Bruno Léwensere (Ber., 1918, 51, 
1493—-1500).—o-Phthaliminobenzoyl chloride, 


CH <GO>N-C,H,-COCI, 


stout prisms, m. p. 152—153°, prepared by heating o-phthalimino- 
benzoic acid with phosphorus pentachloride, reacts with a benzene 
suspension of methyl sodiomalonate to form the yellow sodium 
derivative of methyl o-phthaliminobenzoylmalonate, 


0,1 <60>N-C,H,-CO-CH(CO,Me),, 


flat prisms, m. p. 159—161°. This substance, which is decom- 
posed into methyl iodide, carbon dioxide, phthalic acid, and 
o-aminoacetophenone by boiling hydriodic acid, does not resemble 
the analogously constituted substances, 


C5H<po>N-CR,"CO-CH(CO,Me), 


previously described by Gabriel (1913-—1915) in its behaviour with 
sodium methoxide, since by treatment with a 4% methyl-alcoholic 
solution it yields, not the expected 6-ring analogue of the tetramic 
acids, but first the sodio-derivative, which then decomposes, yield- 
ing methyl o-phthaliminobenzoate, stout crystals, m. p. 160—162° 
(also prepared from o-phthaliminobenzoyl chloride and methyl- 
aleoholic sodium methoxide), and methyl 2-0-carhorybenzoylamino- 
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benzoate, CO,H-C,H,-CO-NH-C,H,°CO,Me, flat leaflets, m. p. 
145—146° (also prepared by heating together methyl anthranilate 
and -phthalic anhydride). A second point of difference is the 
behaviour of the sodio-derivative on methylation, since by heating 
with methyl iodide and acetone at 100°, it yields, not a C-methyl 
derivative, but the O-methyl derivative, ‘ 


C,H, <GO>N*C,H,-C(OMe):C(CO,Me),, 


crystals, m. p. 148—149°, which is converted into phthalic and 
anthranilic acids by boiling hydrochioric or hydrobromie acid, but 
into methyl iodide, carbon dioxide, and a substance, C,;H,,0;N, 
flat needles or plates, m. p. 248° (decomp.), by hydriodic acid ; this 
substance, which is probably 4-keto-2-0-carboryphenyl-1 :2:3:4- 
tetrahydroquinoline-3-carborylic acid, yields carbon dioxide, 
aniline, and phthalidylacetic acid by heating at 180° with fuming 
hydrochloric acid. 

Ethyl o-phthaliminobenzoylmalonate, Cy,H,g0;N, prisms, m. p. 
101—107°, sintering at 94°, yields ethyl o-phthaliminobenzoate, 
stout prisms, m. p. 108—109°, and ethyl 2-0-carborybenzoylamino- 
benzoate, needles, m. p. 114—116°, by treatment with sodium 
methoxide, and its sodio-derivative yields the O-ethyl derivative, 
C.,H,,0;N, m. p. 89—90°, and O-methyl derivative, C,,H,,0,N, 
prisms. m. p. 104—106°, from which the preceding dicarboxylic’ 
acid, C,,H,,0;N, is obtained by the action of hydriodic acid. 

C. S. 


Some Quinoline Derivatives. 8S. Gasriext (Ber., 1918, 51, 
1500—1515. Compare preceding abstract).—Since o-phthalimino- 
benzoylmalonic esters yield o-aminoacetophenone by treatment with 
acids (loc. cit.), o-phthaliminobenzoyleyanoacetic esters have been 
prepared in the hope that they would yield oamino-w-cyano- 
acetophenone, from which a quinoline derivative could be prepared. 
These expectations have been fulfilled. 

Ethyl sodiocyanoacetate and o-phthaliminobenzoyl chloride react 
in benzene to form the yellow sodio-derivative of ethyl o-phthal- 
iminobenzoylcyanoacetate, 


Oppo >N-C,H,-CO-CH(CN)-CO, Et, 


flat needles, m. p. 178—179°. The latter forms an ammonium 
derivative, yellow prisms, and a silver derivative, C.,H,,0;N.Ag. 
from which methyl iodide and acetone at 100° produce a methyl 
derivative, crystals, m. p. 173—-174°, which is probably the O-ether, 


C,H, <p> N-C,Hy-C(OMe):C(CN)-CO, Et, since it yields the sub- 

stance, C,H,ON,, (see below) by boiling with hydriodic acid. 
When treated with N-alkali hydroxide in the cold, and then 

with hydrochloric acid, ethyl o-phthaliminobenzoylcyanoacetate 


yields the ester of a dibasic acid, probably 
CO.,H-C,H,-CO-NH-C,H,-CO-CH(CN)-CO.Et, . 
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microscopic prisms or crusts, m. p. 263—265° (decomp. ; sintering 
above 255°), which develops a cherry-red coloration with ferric 
chloride, and is converted by glacial acetic acid with warming into 
phthalic acid and 3-cyano-2:4-dihydroxyquinoline, C, »H,O.No, 
colourless needles, m. p. above 300° (decomp. ; sintering at about 
270°) ; the last substance is converted into 2: 4-dihydroxyquinoline 
by boiling hydriodic acid, and into 2:4-dichloro-3-cyanoquin- 
oline, colourless needles, m. p. 168—169°, by boiling with phosphoryl 
chloride and phosphorus pentachloride for one and a-half hours. If 
the boiling proceeds for only half an hour, the product is 4(or 2)- 
chloro-3-cyano-2(or 4)-hydroxyquinoline, flat needles, not molten at 
280°. The dichlorocyanoquinoline is converted into kynurenic acid 
by boiling hydriodic acid (b. p. 127°) and red phosphorus. 

By boiling with hydrobromic or, better, hydriodic acid, ethyl 
o-phthaliminobenzoylcyanoacetate is converted into phthalic acid 
and a substance, CjJH,ON,, long needles with 1H,O from water or 
anhydrous crystals from alcohol, m. p. about 303—304°, sintering 
at about 285°, which forms a hydrobromide, C,H,ON,,HBr, 
slender needles, platinichloride, and aurichloride, and is proved to 
be 2-amino-4-hydroxyquinoline, the intermediately formed 
o-amino-w-cyanoacetophenone not being isolated; a by-product of 
the reaction is 2:4-dihydroxyquinoline. . 

By treatment with nitric (D 1°30) and glacial acetic acids on the 
water-bath, 2:4-dihydroxyquinoline is converted into 3-nitro-2:4- 
dihydroxyquinoline, sulphur-yellow prisms, decomp. about 225°, 
which possesses pronounced acid properties and yields 2:4-dichloro- 
3-nitroquinoline, needles, m. p. 102°, by heating with phosphoryl 
chloride ; the last substance is reduced to 3-aminoquinoline by tin 
and hydrochloric acid. 

o-Nitrobenzoyl chloride reacts with ethyl sodiocyanoacetate in 
the presence of ether to form, after treatment of the initial pro- 
duct with hydrochloric acid, ethyl o-nitrobenzoylcyanoacetate, 
NO,°C,H,-CO-CH(CN):-CO,Et, needles, m. p. 91°, which is reduced 
and hydrolysed by boiling hydriodic acid and red phosphorus, 
yielding ethyl iodide, carbon dioxide, and 2-amino-4-hydroxy- 
quinoline. The aminohydroxyquinoline is converted by very dilute 
hydrochloric acid — alkali nitrite (1 = into the iminoquin- 


isatoxime, CHK 4 ool or CH <o. se I which forms 


a potassium salt, C,H,O.N;K, garnet-red needles, and a hydro- 
chloride, CjH,O,N;,HCl, orange-yellow needles, yields 3-nitro-2 : 4- 
dihydroxyquinoline by warming with nitric acid (D 1°34), and is 
reduced by tin and 20% hydrochloric acid to the hydrochloride, 
colourless crystals containing 1H,O, of a base, Cj,H,O,N>, needles 
containing 1H,O, not molten at 300°, which is probably 2-amino- 
3:4-dihydroxyquinoline. By trituration with hydriodic acid 
(b. p. 127°), the iminoquinisatoxime is converted into 2 :3-diamino- 
4-hydroryquinoline, flat needles (hydrochloride, CyH,ON;,2HCI, 
needles). 

The reduction of quinisatoxime by hydriodic acid or by tin and 
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20% hydrochloric acid yields the hydrochloride, C)H,O,N.,HCI1,H,O, 
colourless needles, not molten at 285°, of 3-amino-2 :4-dihydrozy- 
quinoline, microscopic needles, not molten at 280°. The base, 
which is also obtained by reducing 3-nitro-2 : 4-dihydroxyquinoline 
by tin and hydrochloric acid, forms a hydriodide, 

colourless needles, and an acetyl derivative, darkening above 200°, 
but not molten at 285°. Cc. 8S. 


Bases of the Julolidine Type. J. von Braun, Kari Heiner, 
and Wanpa Wyczatxowska (Ber., 1918, 51, 1215—1227).—Such 
bases are of interest in connexion with the phenomena of steric 
hindrance in tertiary bases and the fission of hydrogenised indole 
and quinoline derivatives by sodium amalgam (von Braun, A., 1917, 
i, 282). 

a 

Lilolidine, CH — 7* (compare Bamberger and 

CH,°CH,"CH, 

Sternitzki, A., 1893, i, 520), b. p. 156°/15 mm., cannot be prepared 
from tetrahydroquinoline and ethylene dibromide, but is produced 
by gently boiling a mixture of dihydroindole (1 part) and y-chloro- 
propyl bromide (6 parts) for eighteen hours. It forms a picrate, 
m. p. 138°, and a methiodide, and resembles dimethylaniline in its 
behaviour towards formaldehyde, yielding a viscous dipheny]l- 
methane derivative, CH.(C,,H,.N)., and towards benzaldehyde in 
the presence of zinc chloride, yielding ultimately an intensely green 
substance. The methochloride exhibits remarkable stability 
towards 5% sodium amalgam, the rings being unbroken and lilol- 
idine being regenerated. This stability is in marked contrast to 
those of the methochlorides of tetrahydroquinoline and dihydro- 
indole, in which the rings are ruptured to the extent of 60% and 
25% respectively. 

2-Methyldihydroindole and _ y-chloropropyl bromide, boiled 
together for four to five hours, yield 2-methyl-1-y-chloropropyldi- 
hydroindole, C,.H,,NCl, b. p. 172—175°/15 mm., but after eighteen 

CH,—-CHMe, 


hours 2-methyl-lilolidine, CoH — : 7: is obtained, b. p. 
CH,°CH,°CH, 


165—167°/15 mm., which forms a picrate, m. p. 140°, and a meth- 
iodide, m. p. 202°, resembles lilolidine in its behaviour towards 
formaldehyde and benzaldehyde, and the methochloride of which 
is mainly unruptured by sodium amalgam, only about 10% of it 
being converted into a base, C,,H,.N, colourless oil, b. p. 151°/ 
15 mm. (picrate, yellow needles, m. p. 121°; platinichloride, m. p. 
177—178°). This base, which vields a m-diamine by nitration and 
subsequent reduction, must be 1:2-dimethyl-7-n-propyldihydro- 
indole, because it is not identical with the only other substance 
possible, namely, 8-n-promylkairoline. The last-mentioned substance 
was synthesised as follows: o-Propylaniline, obtained from _tetra- 
hydroquinoline through o-y-chloropropylbenzanilide, is converted by 


@>@00 0m? oO mR 0 ® ® ® — me wo 
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the Skraup method into 8-propylquinoline, b. p. 142°/15 mm. 
(platinichloride, m. p. 196°; picrate, yellowish-red needles, m. p. 
142°), the methiodide, m. p. 136°, of which is reduced by tin and 
hydrochloric acid to 8-n-propylkairoline (picrate, m. p. 108—109°; 
platinichloride, m. p. 164°). 

Julolidine, prepared by Pinkus’s method (A., 1892, 1491. For 
large quantities of materials the time of heating must be prolonged 
to eight hours to prevent the formation of halogenated impurities), 
resembles the lilolidines in its behaviour towards benzaldehyde and 
formaldehyde (the*oily diphenylmethane derivative yields a dimeth- 
iodide, Cy,HsgNoI,, colourless crystals, m. p. 228°), and forms a 
methiodide much more readily than does 8-methylkairoline or 
dimethyl-o-toluidine. The methochloride by reduction with 5% 
sodium amalgam yields 63% of julolidine and 37% of a base, 
C,,H oN, b. p. 144—148°/23 mm. (picrate, yellow needles, m. p. 

189°, decomposition beginning above 180°; platini- 

CH, chloride, m. p. 191°; methiodide, colourless crystals, 
rr m. p. 200°), which is not the expected 8-n-propyl- 
CH, kairoline, but appears to have the annexed formula. 

CH It is remarkable in that it contains a 10-ring, and is 


; 2 a meta-bicyclic compound. It is a saturated sub- 

NMe stance, yields isophthalic acid by oxidation with alka- 

CH CH line permanganate, does not condense with benzalde- 
22 hyde to give ultimately a green colouring matter, does 

not yield a meta-diamine by nitration and subsequent reduction, 


and its methiodide, after treatment with silver oxide and distilla- 
tion, yields a base, C,,H,,N, b. p. 117—118°/3 mm., which does not 
form crystalline salts, is unsaturated and is regarded as y-3-allyl- 
phenyl-n-propyldimethylamine, CH,.CH*CH,*C,H,*[CHo]|,*NMes. 

C. S. 


Proteinogenous Amines. I. Synthesis of §-Iminazolyl- 
ethylamine [Histamine]. Kari K. Kogsster and Mitton Tu. 
Hanke (J. Amer. Chem. Soc., 1918, 40, 1716—1726).—The method 
followed is based on that of Pyman (T., 1911, 99, 668), but several 
additions and improvements have been effected. Full descriptions 
are given of the preparation of acetonedicarboxylic acid, dioximino- 
acetone, diaminoacetone stannichloride, diaminoacetone hydro- 
chloride, 2-thiol -4(or5)-aminomethylglyoxaline hydrochloride, 
4(or 5)-hydroxymethylglyoxaline picrate, 4(or 5)-hydroxymethylgly- 
oxaline hydrochloride, and of iminazolylethylamine dichloride (hist- 
amine dichloride) ; the separation of methylglyoxaline and of gly- 
oxalineacetic acid is also described. One hundred and sixty-five 
grams of histamine dichloride are obtained from 4530 grams of citric 
acid. H. W. 


Phenomena of Luminescence in Pyrazoline Derivatives. 
Frirz Straus [with Cart Murrat and W. Herrz] (Ber., 1918, 51, 
1457—1477).—In consequence of the striking ease with which 
pyrazolines are obtained directly by the action of phenylhydrazine 
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on phenyl styryl ketone, distyryl ketone, and ethyl y-keto-A’’-pent- 
adiene-ae-dicarboxylate, the intermediary phenylhydrazones not 
being isolable, and of the phenomena of luminescence exhibited by 
these substances, the reaction has been extended to include a series 
of substituted ketones and substituted hydrazines. It is found that 
pyrazolines are formed except (1) when pnitrophenylhydrazine is 
used, (2) when an o-methoxy-group is present in the phenyl group of 
the ketone, and (3) when the phenylhydrazine and a phenyl group 
of the ketone both contain a halogen substituent; in these three 
cases the phenylhydrazones or substituted phenylhydrazones are 
stable, and require special treatment for their conversion into pyr- 
azolines. 

The following substances are described. The method of von 
Auwers and Voss (A., 1910, i, 70), reduction by sodium amalgam 
with the formation of aniline, is used to distinguish the phenyl- 
hydrazones from the pyrazolines. 

1-a-Naphthyl-5-phenyl-3-styrylpyrazoline, prepared from distyryl 
ketone and a-naphthylhydrazine in boiling alcohol, forms yellow 
needles with green fluorescence, m. p. 164°; the B-naphthyl isomer- 
ide, m. p. 195°, has a similar appearance. 5-Phenyl-1-p-bromo- 
phenyl-3-styrylpyrazoline, prepared in glacial acetic acid solution 
at the ordinary temperature, forms yellow needles with green fluor- 
escence, m. p. 177°. Distyryl ketone p-nitrophenylhydrazone, 
yellowish-red leaflets, m. p. 173°, yields p-phenylenediamine by 
reduction with sodium amalgam, and is converted into 5-phenyl-1-p- 
nitrophenyl-3-styrylpyrazoline, yellowish-red crystals with intense 
green fluorescence, m. p. 204—-205°, by boiling glacial acetic acid. 
Di-o-methorystyryl ketone phenylhydrazone, brownish-yellow 
crystals, m. p. 142°, is converted into 1-phenyl-5-o-methoryphenyl- 
3-0o-methorystyryl pyrazoline, pale yellow crystals with greenish-blue 
fluorescence, m. p. 153—154°5°, in a similar manner. 1-Phenyl-5-p- 
methoxy phenyl-3-p-methoxystyrylpyrazoline, prepared in boiling 
benzene, or, more simply, hot glacial acetic acid solution, forms pale 
yellow leaflets, m. p. 159°, which are so intensely fluorescent that 
they appear almost green. 1-Phenyl-5-p-dimethylaminophenyl-3-p- 
dimethylaminostyrylpyrazoline forms yellow needles, m. p. 192°, 
which exhibit an extraordinarily intense green fluorescence. 

Di-o-chlorostyryl ketone, yellow needles, m. p. 125°, prepared from 
o-chlorobenzaldehyde and acetone in 5% boiling alcoholic sodium 
methoxide solution, reacts with p-bromophenylhydrazine by pro- 
longed keeping in glacial acetic acid in the cold to form the 
p-bromophenylhydrazone, Cy,H,;N.Cl,Br, dark yellow crystals, m. p. 
145°, but yields by treatment with phenylhydrazine in boiling 
alcohol containing a little acetic acid 1-phenyl-5-o-chlorophenyl-3-0- 
chlorostyrylpyrazoline, yellow needles, m. p. 145°, forming a green, 
fluorescent solution in alcohol. 1-Phenyl-5-p-chlorophenyl-3-p- 
chlorostyrylpyrazoline, m. p. 212°, forms yellow needles with intense 
green fluorescence ; its solution in concentrated sulphuric acid is so 
slightly coloured by ferric chloride that some doubt would exist as 
to the substance being a pyrazoline were it not that aniline is not 
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produced by its reduction by sodium amalgam. Ji-p-chlorostyry/ 
ketone p-bromophenylhydrazone, yellow needles, m. p. 183°, which 
become brown in air, yields pbromoaniline by reduction with 
sodium amalgam, and is converted into 5-p-chlorophenyl-1-p-bromo- 
phenyl-3-p-chlorostyrylpyrazoline, yellow needles with intense green 
fluorescence, m. p. 173—174°, by boiling glacial acetic acid. 

Methyl 5-carbomethory-1-phenyl pyrazoline-3-acrylate, 

CH(Cu,Me)CH, |... 

ae tes __ 0 CH:UH-CU,Me, 
m. p. 153°, yellow leaflets with a striking green fluorescence, is pre- 
pared trom phenylhydrazine and methyl! y-keto-A“’-pentadiene-ae-di- 
carboxylate (Straus, A., 19U4, i, 851) in boiling benzene. ‘The ethyl 
ester, U7 Ho 9V,No, yellow, iluorescent leaflets, m. p. 92°5°, yields the 
acid, CygtisJU,No, yellow needles, m. p. 204° (decomp.), py hydro- 
lysis with aqueous-alcoholic sodium hydroxide on the water-bath. 
‘Lhe preceding methyl ketopentadienedicarboxylate forms a pheny/l- 
methylhydrazone, CygH,gO.No, dark red crystals, m. p. 105°, and the 
ethyl ester forms a p-oromophenylhydrazone, Cy,zH,0,N.Br, reddish- 
yeliow needles, m. p. 134°. 

When boiled with glacial acetic acid, the phenylhydrazones of 
phenyl cinnamylidenemethyl ketone and of dicinnamylidenemethy! 
ketone are converted respectively into substances, Cy,tloyN,, colour- 
less crystals with faint blue fiuorescence, m. p. 123—124°, and 
Cy,Hy,No, orange-yellow needles, m. p. 142°, which are not pyr- 
azolines because they cannot be oxidised to the pyrazolinecarboxyiic 
acids. 

Straus and Ackermann’s pchlorophenyl p-chlorostyryl ketone 
phenylhydrazone (A., 1909, i, 489) is really 1-phenyl-3:5-di-p- 
chlorophenylpyrazoline, and Minnuni’s distyry! ketone phenylhydr- 
azone (A., 1900, i, 237) is 1 :5-diphenyl]-3-styrylpyrazoline. 

All the pyrazolines examined exhibited the most intense fluores- 
cence when exposed to Réntgen rays. An apparatus is described 
by which several substances can be simultaneously but separately 
exposed to the rays with or without passage through zinc foil, and 
the intensities of the fluorescence compared with that of barium 
platinocyanide. The fluorescence is still visible after the rays have 
passed through zinc foil 0°6 mm. in thickness. A new noteworthy 
fact is that the fluorescence is observed, not only with the crystalline 
substances, but also with their solutions, the intensity being greatly 
influenced by the nature of the solvent. In the case of a 1% solu- 
tion of the ester of 5-carboxy-1-phenylpyrazoline-3-acrylic acid, the 
solutions in alcohol and glacial acetic acid were only feebly fluores- 
cent, and the fluorescence was destroyed by interposing zinc foil 
0°2 mm. thick, but the solutions in carbon disulphide, benzene, and 
chloroform were intensely fluorescent, and a thickness of 1 mm. of 
zine foil was necessary to destroy it. 

There is a noteworthy difference between the fluorescence of the 
1:3:5-trisubstituted pyrazolines excited by Réntgen rays and that 
produced by diffuse daylight. The excitation of Réntgen rays occurs 

c* 2 
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within narrow limits, and is connected with the presence of an 
unsaturated group (phenyl or carbonyl) in positions 3 and 5; if 
these positions are occupied by hydrogen or by an aliphatic group 
the pyrazoline fluoresces in diffuse daylight, but is unaffected by 
Réntgen rays. The effects on the intensity of the fluorescence of 
substituents in phenyl groups in positions 1, 3, and 5 are discussed. 
The phenylhydrazones of unsaturated ketones are intensely 
coloured, but do not exhibit a trace of fluorescence. C. S. 


Preparation of Mercurous Amino-compounds. Scuweiz. 
Serum- & Imprinstitut (D.R.-P., 307893; from Chem. Zentr., 
1918, ii, 693).—The compounds are prepared by the action of one 
or more molecules of a mercurous salt on 1-phenyl-2 :3-dimethyl-5- 
pyrazolone-4-sulphonamide. The substance obtained with mercurous 
sulphate (1 mol.) is a greyish-white, crystalline mass, which darkens 
and swells when heated; it is specifically lighter than mercurous 
sulphate, and contains 40% of mercury. On treatment with alkali 
it yields a precipitate of mercury and a soluble mercuric amino- 
compound, which is precipitated by hydrogen sulphide after acidi- 
fication with hydrochloric acid. With two molecules of mercurous 
sulphate a complex substance is formed. The compounds are stable 
in substance and also when emulsified with fats. They have marked 
bactericidal and spirillocidal properties. H. W. 


Salts of Helianthin. Cuarves R. Stark and Wituiam M. Dean 
(J. Amer. Chem. Soc., 1918, 40, 1573—1580).—Recent studies with 
methyl-orange (Dehn, A., 1917, i, 594) have led to the conclusion 
that colour changes in-solution are largely or wholly independent of 
ionic concentrations. It has been suggested that the coloured solute 
forms additive compounds with acids, bases, or indifferent solvents. 
In the present communication it is shown that helianthin forms salts 
with great ease, all of which can be interpreted as additive com- 
pounds. 

The helianthin salts of bases were prepared (1) from aqueous solu- 
tions of helianthin and the free base, (2) by double decomposition 
from methyl-orange and the salt of the base, (3) by adding helian- 
thin to the pure liquid base, and (4) by treating helianthin with 
an excess of the base dissolved in absolute ether. In the preparation 
of helanthin salts with acids, the presence of water must be 
avoided ; the salt is conveniently obtained by dissolving helianthin 
in excess of the warm acidic solvent and subsequently adding ether. 

Salts of helianthin prepared in aqueous solution with inorganic 
bases always contain two molecules of water to each helianthin 
residue. The salts made with ammonia or volatile organic bases 
give free helianthin when heated; those containing the coloured 
ions Cr”, Cu”, Co”, Ni”, Fe” or Fe/’’ give no evidence of the pres- 
ence of these ions if they are judged only by the colour; when 
dehydrated, all helianthin salts containing the bivalent and ter- 
valent metals, but not the univalent metals, tend to form the colour 
of helianthin itself. The salts of organic bases are always additive 
compounds of the type C,,H,,N,SO,H base. The salts with the 
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following metals or bases are described : Aluminium, golden, rhombic 
plates; ammonium, m. p. 225°, large golden-red, rhombic plates ; 
barium, golden-brown, rhombic plates; cadmiwm, golden-red rhom- 
bic plates; calcium, orange needles and rhombic plates; chromium, 
golden-brown, rhombic plates; cobalt, golden-red, hexagonal and 
rhombic plates ; copper, pale golden-brown, rhombic plates; ferrous, 
m. p. 209°, golden-brown, rhombic plates; ferric, reddish-golden, 
irregular and rhombic plates; /ead, brown masses and irregular 
plates; magnesium, reddish-gold, hexagonal and rhombic plates; 
manganese, pale reddish-gold, irregular and rhombic plates; silver, 
dull brownish-red needles ; sodium, m. p. 224°; nickel, light golden- 
red, hexagonal and rhombic plates; potassium, orange, hexagonal 
plates, m. p. 300°; strontium, brilliant orange, rhombic plates and 
needles; wrantum, orange-red, rhombic plates; zinc, golden-brown, 
rhombic plates, m. p. 241°; aniline, golden-orange, prismatic flakes 
and needles, m. p. 211°; benzidine, golden-brown, irregular and 
rectangular plates and needles, m. p. 198° after changing at 194°; 
brucine, orange, prismatic needles, m. p. 224°; cinchonidine, light 
yellow, prismatic needles and irregular plates, m. p. 155°, after 
changing at 146°; dimethylaniline, needles and hexagonal plates; 
methylaniline, thin, golden-brown prisms and rhombic and hexa- 
gonal plates, m. p. 167°; morphine, bright orange, irregular plates 
and sheaves and wart-like masses of prisms, m. p. 219°; a-naphthyl- 
amine, dull brown needles, m. p. 211°: B-nanhthulamine, brownish- 
yellow, thin. irregular plates. m. p. 209°; phenylhydrazine, orange 
needles and rectangular plates, m. p. 165°; a-picoline, dark 
brownish-red, rectangular and octagonal plates, m. p. 180°. after 
changing at 157°; mneridine, bright orange. octagonal and irregu- 
lar plates, m. p. 223°; auwinine, orange, amorphous mass, m. D. 
158°: quinoline. orange-red prisms and octagonal plates, m. p. 194°; 
strychnine, golden-orange vrisms and rectangular and irregular 
vlates, m. p. 254°; o-toluidine, orange-red, prismatic needles, m. p. 
203° ; m-toluidine, golden-yellow needles and irregular plates, m. p. 
202°. 

Helianthin phenolate forms dark purple prisms. m. p. 200°. 

The solubilities of the salts in water and their behaviour when 
heated are recorded in a series of tables, for which the oricinal 
must be consulted. H. W. 


Synthesis of some New Substantive Dyes derived from 
Benzidine-Sulphone. Hvucu Ryan, Josepu Acar, and Puiip 
O’ConnELL (Proc. Roy. Irish Acad., 1918, 34, (B), 85—96).—A 
series of. dyes of the benzidine type has been prepared by coupling 
hydroxy- and amino-compounds with the tetrazo-derivative of benz- 
idine-sulphone-disulphonic acid. The dyes have been isolated in 
the form of pure sodium salts; they act as direct dyes towards 
cotton and the colours are unaffected by washing. Products have 
been obtained with the following substances, the shade obtained 
on cotton being placed within brackets: naphthionic acid, dull blue, 
amorphous powder (purple); S-naphthylamine, red, amorphous 
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powder (violet-red) ; a-naphthylamine, dark red powder (navy blue) ; 
salicylic acid, reddish-brown powder (orange); “ R” acid, reddish- 
blue powder (violet-red) ; “S$” acid, red, amorphous powder (pink) ; 

“H” acid, dark blue powder (light blue); 8-naphthol- 6-monosul. 
phonic acid, dark blue, amorphous powder (light purple) ; catechol, 
dark blue powder (light brown); resorcinol, dark blue powder 
(maroon) ; quinol, brown powder (buff) ; pyrogallol, chocolate-brown 
powder (buff) ; gallic acid, dark brown powder (light brown) ; sulph- 
anilic acid, orange-red, amorphous powder (canary-yellow); di- 
methylaniline, dark blue powder (deep purple). H. 


Influence of Substituents on Reactions. II. Rate of 
Reduction of Polymethylphenylhydrazines. Harrwic Franzen, 
Arvip Onsacer, and Gunnar FarrDEN (J. pr. Chem., 1918, [iil, 
97, 336—352. Compare A., 1918, i, 456).—Continuing the pre- 
vious investigation, the authors have examined the rate of reduction 
by stannous chloride and hydrochloric acid of phenylhydrazines con- 
taining several nuclear methyl substituents. In the case of the 
dimethylphenylhydrazines the series, arranged in order of decreas- 
ing ease of fission, is precisely that which would be predicted from 
the previous results, the values of the constant XK’ being: 2:6-di- 
methylphenylhydrazine, 4°19; 2:4-, 2°49; 2:3-, 0°130; 2:5-, 0°107; 
3:4-, 0°102. The 3:5-compound has been only provisionally 
examined, and its rate of reduction appears to be less than that of 
the 3 :4-compound. 

The only trimethylphenylhydrazines that have been examined are 
the 2:4:6- and 2:4:5-compounds. The entrance of yet another 
methyl group still further increases the ease of fission by stannous 
chloride and hydrochloric acid. These two compounds are reduced 
so rapidly at 100° that measurements cannot be made. At 80° the 
k' value of the former is 3°99 and of the latter 1°05. These values 
will be about six times as great at 100°, so that at this temperature 
2:4:6-trimethylphenylhydrazine is reduced about six times more 
rapidly than 2:6-dimethylphenvlhydrazine and about 1200 times 
more rapidly than phenylhydrazine itself. 

The striking parallelism traced between the rate of reduction of 
substituted phenylhydrazines and the rate of dehalogenation of 
correspondingly substituted halogenobenzenes by hydriodic acid 
(loc. cit.) is still more evident in the case of the dimethylphenvl- 
hydrazines and the iododimethylbenzenes. After boiling with 
hydriodic acid for five hours the amounts of xylene obtained are: 
from 2-iodo-1:3-dimethylbenzene, 80%; from 4:1:3-. 60%; from 
3:1:2-, trace; 2:1:4-, trace; from 1:3:5-, 0%. 2-TIodo-1 :3:5- 
trimethylbenzene yields 50% of mesitvlene after boiling for five 
hours and 90% after being heated at 140° for five hours, the corre- 
sponding values for 5-iodo-1:2:4-trimethylbenzene being 0% and 
85% of w-cumene respectively. 

The polymethylphenylhydrazines' required in the investigation 
were prepared by reducing the diazonium chlorides with stannous 
chloride and hydrochloric acid. Tn several cases the yields were 
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very bad, as low as 7°5%, in consequence of the reaction ArN,Cl+ 
2H=ArH+N,+ HCl becoming the main reaction. A relation was 
found to exist between the rate of reduction of the polymethyl- 
phenylhydrazines and the tendency of the corresponding diazonium 
chlorides to yield the phenylhydrazine or the hydrocarbon and 
nitrogen on reduction; the more easily the phenylhydrazine is 
reduced the greater is the tendency of the corresponding diazonium 
chloride to yield the hydrocarbon and nitrogen on reduction. 

3-0-Xylylhydrazine, colourless needles, m. p. 108°, forms a hydro- 
chloride, colourless leaflets, m. p. 208°, benzylidene derivative, 
C,H,;Me,,NH-*N:CHPh, yellow crystals, m. p. 68°, p-anisylidene 
derivative, dark yellow, crystalline powder, m. p. 98°, and dibenzoyl 
derivative, C,H,Me,-NBz-NHBz, colourless, crystalline powder, 
m. p. 198°. Pyruvic acid 3-0-xylylhydrazone, 

CO,H-CMe:N-NH-C,H,Mes, 

forms yellow leaflets, m. p. 166°. 

2:4:6-Trimethylphenylhydrazine hydrochloride forms faintly 
yellow leaflets. C. S$. 


Synthesis of New Chloroarylhydrazones of Oxalomono- 
ester and -mono-amide Acid Chlorides and of the Corre- 
sponding Nitriles. Cari Binow and Ricwarp EnGier (Ber., 
1918, 51, 1246—1270).—In consequence of its decomposition by 
heat into carbon monoxide and ethyl malonate, ethyl oxalacetate 


is represented by the “aliphatic cyclic ” structure, O0<tom)-ce 


(compare Biilow and Huss, A., 1918, i, 314); citric acid, ethyl 
acetonedicarboxylate, ethyl Re ee Bi ethyl acetoacetate, and 
acetylacetone are represented by similar 3-ring and 4-ring struc- 
tures containing the group *CH:C(OH): similar to that in 
B-napbthol, and therefore reacting with diazonium salts. Ethyl 
o-tolueneazoacetoacetate, for example, is represented by the formula 
C(OH)-C-N,°C_ 8, 
Ohl (OH) OEt 
and Schaub (A., 1908, i, 704), has m. p. 52° (Biilow and Schaub give 
67°), yields the corresponding potassium salt, yellow needles, by 
hydrolysis with boiling 1% potassium hydroxide, and by treatment 
with concentrated nitric acid and subsequently with water is con- 
verted into nitrated o-toluenediazonium nitrate and ethyl acetoace- 
tate. When treated with concentrated nitric acid in cold glacial 
acetic ecid solution, however, it yields ethyl nitro-o-tolueneazoaceto- 
acetate, needles, m. p. 135—136°, since the product and hydrazine 
hydrate in hot glacial acetic acid yield 4-?-nitro-o-tolueneazo-3- 
methylpyrazolone, yellowish-orange needles, m. p. 223—224° 
(decomp.). To azopyrazolones the authors 
iJ give the formula (annexed). By chlorina- 
ArN oo CH tion in cold alcoholic solution and repeti- 
2 _ ? tion of the treatment on the initial pro- 
C(OH)-NH_ duct in warm alcohol, ethyl 0-tolueneazo- 
acetoacetate yields ethyl a-chloroglyorylate 


This substance, previously prepared by Biilow 
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5-chloro-o-tolylhydrazone, C,H,MeCl-NH-N:CC1-CO,Et, colourless 
needles, m. p. 110°, which yields 5-chloro-o-toluidine by reduction 
with hydrochloric acid and zinc dust, and is converted by potassium 
cyanide in aqueous-alcoholic solution into ethyl a-cyanoglyozxylate 
5-chloro-o-tolylhydrazone, C,H,MeCl‘-NH-N:C(CN)-CO.Et, golden- 
yellow needles, m. p. 163°5°, identical with the substance prepared 
by condensing diazotised 5-chloro-o-toluidine and ethyl cyano- 
acetate. The product obtained by the latter method is a labile 
form, which changes at its m. p., 106°5°, into the stable form, m. p. 
163°5°. Ethyl a-chloroglyoxylate 5-chloro-o-tolylhydrazone resem- 
bles ethyl o-tolueneazoacetoacetate in its behaviour with concen- 
trated nitric acid and exhibits halochromy when dissolved in con- 
centrated sulphuric acid, the solution developing an intense yellow 
colour, which changes very rapidly to a dirty brownish-green, and 
regenerating the original substance on the addition of water. Ethyl 
a-cyanoglyoxylate 5-chloro-o-tolylhydrazone, by treatment with 
concentrated nitric acid at about 40—50° and subsequently with 
water, yields a nitrated product, m. p. 121—122°, together with a 
comparatively large amount of a diazonium nitrate. 

By treatment with 96% alcohol and aqueous ammonia, ethyl 
o-tolueneazoacetoacetate yields, in addition to a small amount of 
the ammonium salt, m. p. 202° (decomp.), 0-tolweneazoacetoacet- 
amide, golden-yellow needles, m. p. 142°, which yields nitro-o- 
tolueneazoacetoacetamide, m. p. 243—244°, and only a trace of a 
diazonium salt by treatment with concentrated nitric acid at about 
45°. The preceding ammonium salt yields o-tolweneazoacetoacetic 
acid, greenish-yellow needles, m. p. 137—-138°, by treatment with 
glacial acetic acid. 

Ethyl ptolueneazoacetoacetate is very readily converted into the 
corresponding potassium salt by boiling 1—2% potassium hydroxide 
and resembles the ortho-isomeride in its behaviour towards concen- 
trated nitric acid, yielding partly a diazonium salt by fission and 
partly ethyl nitro-p-tolueneazoacetoacetate, m. p. 143—144°, which 
is converted into 4-nitro-p-tolueneazo-3-methulpyrazolone, m. p. 
234°. by hydrazine hydrate in glacial acetic acid solution. 

Ethyl a-chloroglyorylate 3-chloro-p-tolylhydrazone, m. p. 100°, is 
prepared like the preceding o-tolyl isomeride, but when chlorinated 
in carvon tetrachloride at 0° ethyl p»tolueneazoacetoacetate yields 
ethyl a-chloroglyorylate p-tolylhydrazone, colourless needles, m. p. 
101—101°5°. Both these hydrazones yield diazonium salts by 
treatment with nitric acid. The former reacts with potassium 
cyanide to form ethyl a-cyanoalyoxylate 3-chloro-p-tolylhydrazone, 
golden-yellow needles, m. p. 160°. which undergoes both nitration 
and fission by treatment with nitric acid, and in cold. alcoholic sus- 
pension reacts with chlorine in a unique manner. yielding 3-chloro- 
p-toluenediazonium chloride, ammonium chloride, and the decom- 
position products of ethyl hvdrogen dichloromalonate. Ethyl 
a-chloroglyoxylate 3-chloro-ptolvlhydrazone yields 3-chloro-ptolu- 
idine by reduction with hydrochloric acid and zinc dust. Ethyl! 
a-cyanoglyoxylate 3-chloro-p-tolylhydrazone has also been prepared 
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by condensing diazotised 3-chloro-ptoluidine with ethyl cyano- 
acetate. 

p-Tolueneazoacetoacetamide, prepared by treating an alcoholic 
solution of ethyl p-tolueneazoacetoacetate with a large excess of con- 
centrated aqueous ammonia, forms pale green leaflets, m. p. 173°, 
yields nitro-p-tolueneazoacetoacetamide, m. p. 211—212°, and a 
little diazonium salt by treatment with concentrated nitric acid, and 
yields by chlorination in boiling alcoholic solution a-chloroglyozyl- 
amide 3-chloro-p-tolylhydrazone, meng Slits 
colourless needles ; the constitution C,H, MeCl-NH<} ho is suge 


gested to account for the absence of colour. C. 8. 


Preparation of Bromolecithalbumin and Bromolecithin. 
PereR Bercert (D.R.-P., 307490; from Chem. Zentr., 1918, 
ii, 494—-495).—Lecithalbumin is treated with bromine in anhy- 
drous, indifferent organic solvents, and, when required, the bromo- 
lecithalbumin is decomposed into bromolecithin and albumin accord- 
ing to the method of converting lecithalbumin into lecithin. Bromo- 
lecithalbumin is a pale yellow, almost odourless powder with a 
faintly acid taste and reaction ; it contains about 16°6% of bromine. 
It is transformed by methyl or ethyl alcohol, slowly in the cold 
more rapidly on warming, into albumin and bromolecithin contain- 
ing up to 25% of bromine. H. W. 


The Relationship between Diastase, Peroxydase, and 
Catalase. H. Maca (Helv. Chim. Acta, 1918, 1, 433—451).— 
The simultaneous presence of peroxydase and catalase activity in 
many ferments has been attributed by Woker (A., 1917, i, 447) to 
the presence of an aldehydic group which unites with hydrogen per- 
oxide to yield a secondary peroxide, OH-CHR:O-OH, which has 
more powerful oxidising properties than hydrogen peroxide itself 
and also reacts with an excess of the latter to yield oxygen. The 
author has examined the question of the possibility of the aldehyde 
group being able to exert diastatic action, in addition to peroxydis- 
ing and catalytic action, and suggests that the mechanism would 
consist in the alternate addition (to form a hydrate) and elimination 
of water. 

The action of mixtures of starch and formaldehyde has been 
investigated by the capillarity method ; the presence of dextrins is 
detected by means of iodine and of sugars by Fehling’s solution. 
The results show that the behaviour of formaldehyde towards starch 
closely resembles that of diastase. One considerable difference, the 
recurrence of the blue coloration with lapse of time in the case of 
mixtures of formaldehyde and starch, has been further investigated. 
The phenomenon appears to be due to the formation of unstable 
iodine derivatives of formaldehyde or of the achroodextrins which 
gradually eliminate iodine. The following conditions are neces- 
sary: (i) unchanged starch, and (ii) a substance capable of liberat- 
ing iodine, must be present; if these conditions are fulfilled, any 
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elimination of achroodextrins by combination, fission, or by any 
other method can restore the blue colour to the solution. H. W. 


Nitro- and Amino-arylarsinic Acids. Watrer A. Jacons, 
Micnaret HEIDELBERGER and Ipa P. Rotr (J. Amer. Chem. Soc., 
1918, 40, 1580—1590).—The preparation of a number of nitro- and 
amino-arylarsinic acids is described; the nitro-compounds are 
generally obtained by Bart’s method (D.R.-P., 250264), in which 
a diazo- or isodiazo-group is replaced by the arsinic acid residue. 
This procedure is particularly serviceable with o- and pnitroamines ; 
with m-nitroamines, on the other hand, the yields are poor, though 
better with m-nitrotoluidines than with m-nitroaniline. Reduction 
of the nitro- to the amino-group without disturbance of the arsinic 
acid residue is conveniently effected with cold, alkaline ferrous 
hydroxide solution (compare Benda, A., 1912, i, 63). The following 
compounds have been prepared by these methods :—o-nitrophenyl- 
arsinic acid, NO,*C,H,-AsO(OH),, m. p. 235—240° (decomp.) 
[compare Bart, Joc. cit.] ; o-aminophenylarsinic acid (compare Benda, 
loc. cit.), needles, m. p. 153°; m-aminophenylarsinic acid (compare 
Bertheim, A., 1908, i, 590; Bertheim and Benda, A., 1912, i, 62), 
colourless, rhombic prisms, m. p. 213—215° (decomp.); p-nitro- 
phenylarsinic acid (compare Bart, loc. cit.), pale yellow aggregates 
of minute leaflets, which do not melt below 275°; p-aminopheny]l- 
arsinie acid ; 2-nitro-p-tolylarsinic acid, faintly yellow, minute rods. 
m. p. 255—260° (decomp.); 2-amino-p-tolylarsinic acid, colourless 
needles, m. p. 180°, after softening and darkening; 6-n7tro-o-toly!- 
arsinic acid, pale yellow needles decomposing at 228-—230° ; 6-amino- 
o-tolylarsinic acid, rosettes or plates decomposing at 175——-180°; 
5-nitro-p-tolylarsinic acid (compare Michaelis, A., 1902, i, 411), 
cream-coloured needles which do not melt below 285°; 5-amino-p- 
tolylarsinice acid, microscopic needles, m. p. 172—175°; 5-nitro-o- 
tolylarsinice acid (compare Karrer, A., 1915, i, 333), m. p. 261—263° 
(decomp.), after melting or changing in appearance at about 225° 
according to the rate of heating ; 5-amino-o-tolylarsinic acid, cream- 
coloured prisms decomposing at 235—245°; 4-nitro-o-tolylarsinic 
acid, minute needles, m. p. 235—240° (decomp.); 4-amino-o-tolyl- 
arsinic acid, microscopic needles, decomposing at 222—224° (Benda 
and Kahn, A., 1908, i, 591, give 180°); 4-nitro-p-rylylarsinic acid, 
yellow crystals, m. p. 290° (decomp.), which is not identical with 
the substance obtained by Michaelis (/oc. cit.) by the nitration of 
p-xylylarsinic acid ; 4-amino-p-xylylarsinic acid (compare Benda and 
Kahn, Joe. cit.), colourless platelets, m. p. 213—214° (decomp.) ; 
3-amino-4-hydroxyphenylarsinic acid, decomposing at 290° after 
darkening and softening at about 220°. H. W. 


Silicon-Hydrocarbons with Nuclei containing Halogens, 
and their Use in Syntheses. Grruarp Grirrner and MARIANNE 
CaveR (Ber., 1918, 51, 1283—1292. Compare Griittner and 
Krause, A., 1918, i, 132).—An extension of the earlier work. 
Trichloro-p-bromophenylmonosilane reacts with alcohols to form 
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esters of the type C,H,Br-Si(OR);, which react. with magnesium to 
form organo-metallic derivatives of little value for synthetic pur- 
poses. The methyl ester, C,H,Br-Si(OMe)s;, has b. p. 136°/ 
13-5 mm., DY 1°3525, D® 1:3493, m, 1°50791 my 151210 and n, 
152296 at 165°; ethyl ester, b. p. 149—150°/12 mm., D}°* 1:2276, 
D? 12244, n, 148872, nm, 1-49247, n, 150206 at 15-4°; propyl ester, 
b. p. 175—176°/14 mm., Di** 1:1564, D® 1:1553, nm, 1:48144, 2, 
1-48497, nn, 1:49386, n, 150129 at 16°6°; isobutyl ester, b. p. 
190—191°/14 mm., pe 1:0949, D? 1:0923. m, 1°47531, 2, 147865, 
n, 1°48698, and m, 149424 at 149° (all densities are reduced to 
vacuum standard). 

The magnesium compound of p-bromophenyltriethylmonosilane (oc. 
cit.) reacts badly with formaldehyde, smoothly with acetaldehyde (not 
paraldehyde), and tolerably well with higher aldehydes to form 
alcohols of the type SiEt,-C,H,-CHR:* OH; the ethanol has b. p. 
173—174°/14:5 mm., Di 0: 9601, “D2 0:9596, n, 1751404, nm) 1°51822, 
N, 1°52885, n, 1°53810 at 17-2 ; the ‘propanol has b. p. 185°/165 mm., 
Dy* 0-9603, D? 0°9575, n, 151243, Ny 151661, nz 152734 at 18-0° ; 
the n-butanol has b. p. 199—201°/21 mm., D} 0°9546, Di? 0-9491, 
n, 150373, n, 1°50754, n, 151737; the isobutanol has b. p. 
190—192°/18 mm., Dj’* 0°9535, D? 0°9512, n, 1°50820, np 1:51212, 
n, 1°52231 at 19-2°. By heating with fuming hydrochloric acid in a 
sealed tube at 90°, the ethanol gives a good yield of triethylsilicol, 
b. p. 70°5°/16°5 mm., Di’? 0°8650, D? 0°8647. m, 1°43393, nm, 143639, 
n, 1°44228, 2, 1-44675 at 165°. 

The magnesium compound of p-bromophenyltriethylmonosilane 
reacts with silicon tetrachloride in ethereal solution to form trv- 
chloro-p-triethylsilylphenylmonosilane, SiEt,*C,H,SiCl,, _ b. ’ 
173—176°/13°5 mm., a colourless, highly refractive oil which has 
an offensive odour, fumes in air, and is at once hydrolysed by 
water. It reacts with magnesium ethyl bromide in ether to form 
bis-p-triethylsilylbenzene, CgH,(SiEts)., b. p. 195—196°/16°5 mm., 
DY*® 08989, D® 0°8967, mn, 1°50555, m, 1°50942, nm, 1°51945, 
n, 1:52788 at 15°7°, a colourless, mobile, not unpleasantly odorous 
liquid, which is converted by bromination in the presence of an 
iron catalyst into p-dibromobenzene and bromotriethylmonosilane. 

The interaction of magnesium p-bromophenyl bromide and phenyl- 
trichloromonosilane in ether leads to the formation of phenyl-p-bromo- 
ee C,H,Br-SiPhCl,, b. p. 199—200°/14 mm., 

DPE? 15019, D® 1-5005, x, 1-60294, ny 160921, ng 1°62531, n, 1°63953 
at 19°, which is conver ted ‘by ethyl] alcohol into the diethoxy- -compound, 
° HBr: ‘SiPh(OEt),, b. p. 201°/17 mm., D?* 1:2474, D® 1-2488, 

1- 54525, Ny 1°55031, n, 1°56322, n, 157467 at 19°, and bisethoay- 
cliscktaumedanaia istloxane, (C,H, Br-SiPh-OEt),O, __b. 
317—318°/20 mm., D? 1:3350, D? 1°3369, n, 157867, Ny 158437, 
Ns 159895, n, 1°61146 at 18-6°. Phenyl-p-bromophenyldiethylmono- 
stlane, C, HBr: SiPhEt,, b. p. gg gg mm., Di*? 12156, 
DP i* 2153, m, 157794, mt» 158351, nm, 159781, nm, 1°61035 at 17°99, 
and phenyl- -p- -ethylphenyldiethylmonosilane, C, Hi ,Et-SiPhEt,, b. p. 
169—170°/14 mm., D}** 0-98403, Dj? 0°98310, 2, 1°557 16, 2p 156225 
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n, 157559, m, 158713 at 16-8°, are obtained by the interaction of 
magnesium ethyl bromide and phenyl-p-bromophenyldichloromonosilane 
in ethereal solution, the product after distillation of the ether being 
heated at about 140° for three hours and then decomposed in the 
usual manner. Similarly, the product from magnesium ethyl bromide 
and trichloro-p-bromophenylmonosilane, after being heated at 180° 
for ten hours and then decomposed, yields p-ethylphenyltriethy|- 
monosilane, b, p. 117—118°/18 mm., Di§* 0°8969, D7? 0°8950, m, 1:50272, 
n, 1°50671, n, 1°51697, x, 1°52583 at 20-79. C. 8, 


Organic Lead Compounds. VIII. Mixed Lead Aryl 
Alkyls of the Type PbArR,. Gernarp Grirrner and Gertrup 
Grittner (Ber., 1918, 51, 1293—1298).—Such substances are 
obtained in accordance with the equation PbR,X + MgArX= 
PbArR,+ MgX,, where X is a halogen atom; the diary! hydro- 
carbons which are formed as by-products can be removed by freez- 
ing or by fractional distillation. Lead aryl trialkyls are colour- 
less, refractive, faintly odorous oils which in the presence of air 
and in diffuse daylight do not decompose in the course of many 
months. They decompose above 200° with the separation of lead, 
and by treatment with bromine in ether at —75° lose the aromatic 
group, and sometimes also an alkyl group to a slight extent, lead 
trialkyl bromides and lead dialkyl dibromides being formed. The 
latter is the main product in the case of lead benzyl! triethy]. 

The following are described. Lead phenyl trimethyl, b. p. 
104°/13 mm., D?? 1-7342, D® 1-7376, , 1:5753, np 1°5816, m, 1°5988, 
n, 1°6138 at 23-7°; lead p-tolyl trimethyl, b. p. 118—119°/13 mm., 
DP? 1-6826, D?'* 1-6812, m, 1°5672, n, 1:5732, n, 1°5895, n, 1-6039 at 
20-0° ; lead o-tolyl trimethyl, b. p. 117°5—118°/13 mm., D?* 1-7395, 
D? 1-7408, n, 15734, np 1°5793, n, 15954, m, 1°6095 at 21°4°; lead 
phenyl triethyl, b. p. 135°/12 mm., D?? 15920, D? 1:5931, m, 1°5698, 
My 15757, mz, 15917, nm, 1°6057 at 21-1; lead p-tolyl triethyl, b. p. 
154:0°/13 mm., Dj** 15237, D?° 1-5262, DY 1°5281, , 15629, n, 
15686, m, 1°5842, n, 15979 at 22-0°; lead o-tolyl triethyl, b. p. 
153-5°/13 mm., D"* 1:5839, Dz 1°5853, n, 15682, n, 1°5740, n, 1°5897, 
m, 1°6035 at 21°5°; lead benzyl triethyl, b. p. 149—150°5°/13 mm., 
D? 15374, nii* 1-5843, appears to decompose slightly during distilla- 
ion, some dibenzyl being formed. 

Lead a-naphthyl triethyl loses naphthalene at its b. p. 176°/13 mm. 
Lead benzyl trimethyl decomposes at 124°. C. 8. 


Organic Lead Compounds. IX. Lead Triphenyl Haloids. 
GerHaRD Grirrner (Ber., 1918, 51, 1298—1303).—An ethereal 
suspension of lead tetraphenyl in ether reacts with bromine at 
about —75° to form essentially a mixture of unchanged material 
and lead diphenyl dibromide, only about 10% of lead tripheny! 
bromide being formed. This result is doubtless to be attributed 
to the easy solubility of the monobromide and the sparing solu- 
bility of lead tetraphenyl, in consequence of which the first, when 
formed, is more readily attacked than the latter. When pyridine 
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at’ —50° is used instead of ether (compare Krause, A., 1918, i, 415), 
an almost quantitative yield of lead triphenyl bromide, PbPh,Br, 
colourless needles, m. p. 166°, is obtained. It is converted into the 
iodide, PbPh,I, pale yellow prisms, m. p. 142°, by aqueous 
potassium iodide, and into the oxide by cold 10% aqueous alkali 
hydroxide. The ‘oxide is converted quantitatively into the chloride, 
PbPh,Cl, colourless needles or prisms, m. p. 206°, by 15% hydro- 
chloric acid at the ordinary temperature, and from a concentrated 
alcoholic solution of the latter, hydrogen sulphide precipitates the 
sulphide, (PbPhg).8, as a white precipitate. C. 8. 


Physiological Chemistry. 


The Consumption of Oxygen and Production of Carbon 
Dioxide in the Blood of Dogs. I. L. Berczetier (Biochem. 
Zeitsch., 1918, 90, 294—-301).—Sterile blood was kept under mer- 
cury or paraffin at 38°, and when fresh, and after keeping for vari- 
ous intervals, the oxygen and carbon dioxide were estimated by Bar- 
croft’s method. The production of carbon dioxide was generally 
found to be greater than the oxygen consumption. Similar experi- 
ments were carried out in the presence of dextrose. Here, again, 
there was no direct relationship between oxygen consumption and 
carbon dioxide production. There was a much larger oxygen con- 
sumption and carbon dioxide production than in normal blood. 


S. B. S. 


Analysis of Blood Gases. II. Hemoglobin as an 
Indicator. The Theory of Indicators. H. Srravs and 
Kioruitpe Meier (Biochem. Zeitsch., 1918, 90, 305—336).—There 
is a discontinuity of the curve expressing the amount of carbon 
dioxide taken up by the blood (hemolysed by saponin freezing, etc.) 
plotted against the carbon dioxide tension. This discontinuity does 
not follow the ordinary laws of mass action, but begins when 
Dy =7°0, at which point one molecule of carbon dioxide is taken up 
by one molecule of hemoglobin. This indicates that when p,,>7°0 
the hemoglobin molecules carry a negative charge, which they lose 
as soon as p,,=7. When p,,= 6°39, a second point of discontinuity is 
reached in the curve, which indicates that at this point the hemo- 
globin molecules acquire a positive charge. These phenomena are 
explained in reference to the charges carried by the colloidal par- 
ticles, and not by the laws of mass action, for the position of the 
bends in the curve depends also on the presence of other ions than 
those of hydrogen. Univalent anions and cations, and bivalent 
cations exert no influence on the position of the bend; tervalent 
anions shift the position of the first bend from p,=7°00 to p,, =6°89, 
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and are without action on the position of the second bend. Ter- 
valent cations also exert a strong influence on the position. The 
application of these facts to the use of hemoglobin as an indicator 
is discussed. 8. B.S. 


The Influence of Narcotics on the Permeability of 
Blood-corpuscles for Dextrose and Carbamide. Gerrrup 
Katz (Biochem. Zeitsch., 1918, 90, 153—165).—The entrance of 
dextrose into human blood corpuscles is not inhibited by the nar- 
cotics heptyl alcohol and thymol. The entrance of carbamide into 
ox-corpuscles is delayed by thymol. 8. B. S. 


The Part Played by Acid in Carbohydrate Metabolism. 
III. Acid and the Glycogen of the Muscles. H. Exias and 
E. Scrusert (Biochem. Zeitsch., 1918, 90, 229—243).—The glyco- 
gen content of the muscles of dogs’ legs differs, the right from the 
left, by about 2—3% in the mean. Interarterial injection of lactic 
acid over several hours does not reduce to any appreciable extent 
the amount of glycogen ; the muscle glycogen appears to be far more 
resistant to external stimuli than does the liver glycogen. 

s. 


Salivary Amylase. I. A Preliminary Experimenial 
Study of its Stability in Saliva. Roun C. Myers and 
Leonarp C. Scort (J. Amer. Chem. Soc., 1918, 40, 1713—1716).— 
Salivary amylase in sterilised saliva without preservative is found 
to be relatively stable for a year. The relative stability may vary 
from practically no change to that of more than 50% of its former 
amyloclastic activity, the variation depending probably on slight 
differences in the composition of the saliva. 

The causes which lower the stability of salivary amylase in saliva 
are not solely the degrading action of bacteria, mould spores, ‘yeast 
plants, and special preservatives. The inherent chemical weakness 
of the enzyme molecule must be taken into account, which weakness 
may be increased by the maintenance of temperatures from 18° to 
30°, by diffused light and by compounds in the saliva. 

Salivary amylase in saliva is relatively stable for a year when 
preserved with toluene, thymol, and chloroform. Toluene has the 
least. destructive action on the enzyme, and thymol and chloroform 
follow in order. 

Saliva may be kept for two and a-half years under the ordinary 
laboratory conditions without preservative, and may still show a 
form of amyloclastic activity. H. W. 


The Presence of Food Accessories in Urine, Bile, and 
Saliva. A. M. Muckxenruss (J. Amer. Chem. Soc., 1918, 40, 
1606—1611).—As a result of a series of experiments on pigeons 
with acute symptoms of polyneuritis, the author is led to the con- 
clusion that the antineuritic vitamine is probably present in com- 
paratively small quantity in clean, fresh, filtered bile from the 
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bladder of the ox, and that traces of it appear to be present in fresh 
filtered human urine. H. W. 


Fischer's Theory of Water Absorption in @dema. W. J. 
Crozier (J. Amer. Chem. Soc., 1918, 40, 1611—1612. Compare 
Fischer, A., 1918, i, 129, 130, 131; Henderson and Cohn, idid., 
i, 316).—The author has carried out a series of experiments on the 
intracellular acidities in the tissues of three species of sponges, one 
echinoderm, and a nudibranch mollusc. The observations made 
increase the difficulties in the way of accepting Fischer’s conception 
of water metabolism, since they indicate a range of intracellular 
acidities, in animal tissues, within which it is known that no signi- 
ficant protein swelling occurs, and since they show that an intra- 
cellular acidity even remotely approaching that at which significant 
swelling might be possible is irreversibly associated with natural 
death. H. W. 


The Storage and Excretion of Arsenic after Administra- 
tion by Salvarsan in Serum and Water. Hans Beremann 
(Biochem. Zeitsch., 1918, 90, 348—360).—The author investigated 
the rate of excretion of arsenic excreted in the urine of man after 
administration of neosalvarsan in serum (human) and in aqueous 
solutions. In the latter case the excretion is much greater. Experi- 
ments are quoted which tend to show that the salvarsan undergoes 
chemical change more rapidly in aqueous solution than in serum. 
A series of experiments is also described, in which the accumulation 
of arsenic in the organs of rabbits after administration of salvarsan 
was investigated. They tend to indicate a greater accumulation 
after administration of the drug in serum. S. B.S. 


Chemistry of Vegetable Physiology and Agriculture. 


A Bacterium present in Water and in Bitter Wines 
which is capable of Dehydrating Glycerol. A New 
Reaction for Glycerol. E. Voisener (Ann. Inst. Pasteur, 1918, 
32, 476—510. Compare A., 1914, i, 462)-—The new bacterium, 
termed Bacillus amaracrylus, is related to B. coli and B. typhosus, 
but is not pathogenic. When cultivated in dextrose solution, it 
forms carbon dioxide and hydrogen, like B. coli, but it does not 
form indole from tryptophan. Inoculation of a medium containing 
glycerol with the new bacterium results in the production of 
acraldehyde, which is its characteristic reaction. H. W. B. 


The Inter-relationship of certain processes in Meta- 
bolism of Bacillus coli communis. Fritz Verzer (Biochem. 
Zeitsch,, 1918, 91, 1—-45).—Three main series of investigations were 
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instituted: (1) The influence of certain poisons on the different 
processes, (2) the influence of one metabolism product on the forma- 
tion of others, (3) the regulation of the formation of a product by 
its own accumulation. The processes investigated were (a) gas 
formation from dextrose, (5) acid formation from dextrose and lac- 
tose, (c) indole formation, (d) reducing action on dyes, (e) multi- 
plication of the bacteria. 

(1) Protoplasmal poisons, phenol, formaldehyde, and mercuric 
chloride inhibit all the processes in about the same concentration. 
Crystal-violet shows slight inhibition of gas formation, but strong 
inhibition of reducing processes. The respiratory poison, potassium 
cyanide, inhibits strongly gas formation and still more strongly 
reduction processes and indole formation in concentrations in which 
the acid formation is not affected. The narcotic, chloroform, inhibits 
respiration, but not as strongly as potassium cyanide ; in contrast to 
the latter, it also inhibits acid formation. Alcohol acts, but less 
strongly, like chloroform. The author draws the conclusion that the 
only really essential vital process is the formation of acid from dex- 
trose. 

(2) From the study of the presence of acid on indole formation 
it was found that the latter is inhibited entirely by the presence of 
acids, and is only normally produced from proteins or peptones by 
the bacteria in the absence of dextrose; scission of this by the 
bacteria produces acid to inhibit indole formation. 

(3) The influence of the presence of acids and alkalis on the 
further formation of acids by the bacteria was investigated. Tt was 
found that when the acid in the culture medium reached a certain 
concentration, further formation of acid was inhibited, and also 
further formation of carbon dioxide, and multiplication of bacteria. 
Tf sugar insufficient to produce the amount of acid necessary for 
inhibitions is present. alkali formation sets in, until the medium 
attains a slightly alkaline reaction, when further formation of alkali 
is inhibited. The formation takes place only in presence of oxygen. 
From acid (except formic acid) no gas is formed either after reach- 
ing its maximum concentration or during formation of alkali. Tnhi- 
bition of oxidation causes a compensatory increased production of 


acid. S. B.S. 


Phytochemical Reductions. XIII. Asymmetrical Re- 
duction. Conversion of Racemic WValeraldehyde  ((l-a- 
Methylbutaldehyde) into -Amyl Alcohol. C. Newurerc and 
M. Rrncer (Biochem. Zeitsch., 1918, 90. 388—394).—The amyl 
alcohol produced from dl-a-methvlbutaldehyde by a sugar—yeast 
fermentation mixture is levorotatory. S. B.S. 


The Method of Formation of Succinic Acid in Nature. 
III. Conversion of Aldehydopropionic Acid into Succinic 
Acid by Yeast. C. Nevsere and M. Rincer (Biochem. Zeitsch., 
1918, 91, 131—136).—By means of maceration juice, and in absence 
of air, aldehydopropionic acid can he converted into succinic acid. 
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The conversion of glutamic acid into succinic acid follows, therefore, 
the following stages: 
caine ba? H,)*CO,H —> 
Co, *CH,°CH,°CO-CO,H ea 


CO,H-CH,°CH,*CHO (aldehydopropionic acid) —> 
CO,H°CH,°CH,°CO,H. 
All these stages except the first, which takes place, as far as investi- 
gations have gone, only in the living cell, can be accomplished by 
purely enzymatic reactions. _S. B.S. 


Physiological Investigation of a New Yeast which 
Flourishes in Tanning Liquors. Toicnu1 Asai (J. Coll. Scz. 
Imp. Univ. Tokyo, 1918, 39 (7), 1—42).—The new yeast, desig- 
nated Mycoderma tannica, forms dark brown or brownish-black 
spots on leather undergoing the tanning process. The isolated yeast 
can be cultivated in a solution containing dextrose or levulose or 
other carbohydrate, and an ammonium salt or amino-acid as a 
source of nitrogen. It does not readily grow in a dilute pure 
tannin solution, but when dextrose and aspartic acid are also 
present, rapid decomposition of the tannin occurs, owing to the 
excretion of tannase into the surrounding medium. The growth 
of the yeast is attended by the production of small quantities of 
alcohol and carbon dioxide, indicating the presence of zymase. 
Addition of tannin to the medium increases slightly the alcoholic 
fermentation. H. W. B. 


Kinetics of the Cell-free {Fermentation {by Zymase]. 
Orro Mryernor (Zeitsch. physiol. Chem., 1918, 102, 185—225). 
—The addition of sugar to an extract of dried yeast containing 
zymase, but free from cells, is succeeded by a period of quiescence, 
during which no sign of fermentation is observable. The interval 
which elapses between the addition of the sugar and the first 
appearance of fermentation is termed the “induction period.” 
The duration of the induction period is determined by various 
factors; it is shorter for sucrose than for either dextrose or 
levulose; it can be shortened by previously warming the sugar 
solution with disodium hydrogen phosphate or by grinding the 
dried yeast with glass powder. The presence of a small amount 
of hexose phosphate abolishes the induction period. 

The rate of fermentation is dependent on the amount of free 
phosphate present. Increasing the amount of disodium hydrogen 
phosphate reduces the rate at which the velocity of fermentation 
increases, but the maximum velocity eventually attained is higher 
than in the absence of free phosphate until a certain maximum 
amount of the phosphate is reached ; further addition of the phos- 
phate then reduces the maximum velocity of fermentation attain- 
able. The addition of other salts, such as sodium chloride, pro- 
duces similar effects on the velocity of fermentation. The free 
phosphate functions, therefore, as a salt as well as exerting its 
specific zymase-activating action. 
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Hexose phosphate exerts an accelerating action on fermentation 
in proportion to its concentration, due to the decomposition of the 
ester itself. Fermentation is accelerated also by the addition of 
co-ferment in the form of boiled yeast juice; the extent to which 
it is affected depends on the concentration, and not on the absolute 
quantity of the co-ferment present in relation to zymase. 

The inhibiting influence of narcotics on the fermentation of 
dextrose by zymase is somewhat intensified by the addition of 
salts. : H. W. B. 


Role of the Phosphate in Alcoholic Fermentation. 
Hans Evuter and 8. Hetnrze (Zeitsch. physiol. Chem., 1918, 102, 
252—261).—The esterification of phosphoric acid by dried yeast 
in the presence of a protoplasmic poison, such as phenol, is related 
to the amount of water remaining in the yeast after the drying 
process. The maximum esterification is observed when dried yeasts 
containing from 10 to 15% of moisture are employed. Increasing 
the quantity of yeast used in the individual experiments appears 
to occasion a much greater increase in the amount of hexose 
phosphate produced. H. W. B. 


Fumaric Acid Fermentation of Sugar. C. Werner (Ber., 
1918, 51, 1663—1668).—Aspergilius fumaricus smoothly ferments 
relatively large quantities of sugar, yielding, in addition to a little 
citric acid, fumaric acid in the free state; the solution turns Congo- 
paper blue and dissolves calcium carbonate. Oxygen is necessary 
and, for continuous fermentation, calcium carbonate. Thus 
20 grams of sugar (20% solution) and 2°87 grams (dry weight) of 
Aspergillus fumaricus dissolve 15 grams of calcium carbonate and 
produce about 33 grams of calcium salts consisting chiefly of the 
sparingly soluble normal calcium fumarate, but containing also 
varying quantities of the easily soluble hydrogen fumarate, about 
4% of calcium citrate, and the calcium salt of another, unidentified 
acid. The sugar is fermented completely, and 60—70% of it is con- 
verted into acids. The optimum temperature is about 22°, the 
maximum about 30°. C. S. 


Behaviour of Organic Compounds in Plants. X. 4G. 
Cramictan and C. Ravenna (Gazzetta, 1918, 48, i, 253—304. 
Compare A., 1918, i, 473).—The first part of this paper, dealing 
with the action of certain compounds on the germination and 
development of plants, has been already abstracted. 

The second part describes further investigations on the oxida- 
tion of organic compounds by the agency of enzymes contained in 
spinach leaves. The results of experiments in an atmosphere of 
carbon dioxide show that the disappearance of certain substances 
in an atmosphere of oxygen as a result of the action of such 
enzymes is due to an oxidation process. 

In an atmosphere of carbon dioxide, saligenin is converted into 
the polyanhydride saliretin, this change being effected more 
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promptly by apple pulp than by spinach leaves. Ethyl alcohol 
and mannitol are not sensibly oxidised. Acetaldehyde, which 
undergoes little auto-oxidation in an atmosphere of oxygen, is not 
affected by the presence of the enzyme. The oxidation of acetone 
to formic and acetic acids under the influence of light is catalysed 
by the presence of the enzyme. Of the three amino-acids examined, 
glycine, alanine, and asparagine, only the last is oxidised by the 
enzyme in an atmosphere of oxygen, no change occurring in carbon 
dioxide. Cinnamic acid is not oxidised at the double linking, only 
minimal traces being transformed into the isomeric isocinnamic 
acid; this isomerisation does not occur in carbon dioxide. Of the 
alkaloids examined, caffeine and strychnine remain unchanged, 
whereas morphine, quinine, and cinchonine are largely oxidised. 

The enzymes of spinach leaves are also able to determine certain 
other reactions. Thus, in oxygen, dextrose is completely oxidised, 
probably to carbon dioxide, whilst in carbon dioxide it yields a 
substance giving dextrose on hydrolysis with acid. Further, in 
either oxygen or carbon dioxide, tartaric acid undergoes change, 
partly into a compound yielding tartaric acid under the action of 
emulsin. 

The results of the experiments described in the third part of the 
paper show that, when inoculated into the living plant (maize), 
pyridine and nicotine are partly eliminated through the leaves, 
the transformation of further quantities by the plant being also 
indicated, but not definitely proved. a. H. P. 


The Influence of Immersion in certain Electrolytic 
Solutions on Permeability of Plant Cells. Mavup Witiiams 
(Ann. Bot., 1918, 32, 591—599).—Cells of London Pride (Sazi- 
fraga uwmbrosa) petioles, after immersion in solutions of certain 
electrolytes, were found to be permeable to a 0°2% solution of ferric 
chloride, the entrance of the ferric chloride being indicated by 
formation of a blue colour with the tannin contained in these 
cells. The time of immersion in a given solution necessary to pro- 
duce this abnormal permeability varied with the electrolyte and 
its concentration. In the cases of aluminium and potassium 
chlorides, and potassium and barium nitrates, the results obtained 
could be expressed approximately by the equation 

log T = K — A (log C +1), 

where 7' is the time of immersion in the solution of the electro- 
lyte needed to produce the abnormal permeability, C is the con- 
centration in gram-mols. per litre, K is an independent constant, 
and A a constant depending on the electrolyte used. Abnormal 
permeability with respect to ferric chloride was not always accom- 
panied by permeability to the rose-coloured pigment frequent in 
the sap of the cells. W. G. 


The Occurrence of Melezitose in a Manna from the 
Douglas Fir. C. S. Hupson and S. F. Suerwoop (J. Amer. 
Chem. Soc., 1918, 40, 1456—1460).—A sample of manna from 
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the Douglas fir yielded about 50% of pure crystalline melezitose, 
and there is evidence that it contained sucrose and some reducing 
sugar, probably a mixture of dextrose with a smaller quantity of 
levulose. The composition of the sample of dry manna was 
approximately: melezitose 75—83%, sucrose 2°9%, reducing sugars 
115%. At present, the only other known natural source of 
melezitose in any quantity is the Tarkestan manna (Tarandjabine), 
which is, however, considerably inferior to the Douglas fir product 
in point of yield. H. W. 


Occurrence of Allantoin in the Rhizome of Symphytum 
officinale and other Borraginacee. Atrrep Voi (Pharm. 
Post., 1918, 51, 181—184; from Chem. Zentr., 1918, ii, 36).— 
Large quantities of allantoin crystals, in the form of monoclinic 
prisms, are found in the rhizome of Symphytum officinale. The 
author has also succeeded in identifying allantoin crystals in the 
sections of the rhizome and has determined their distribution in 
the tissue. Crystallisation in the sections is best effected by pour- 
ing on them alcohol containing acetic acid (20%), covering with a 
cover-glass, and sealing with paraffin. The allantoin content of 
the rhizome of S. officenale varies with the time of year; it is at 
a maximum from autumn to early spring, at a minimum in the 
height of summer. The rhizomes of S. tuberosum, S. cordatum, 
S. caucasicum, and other Borraginacee appeared to be free from 


allantoin, possibly owing to unfavourable supply of material. 
H. W. 


Action of Ammonium Salts on Plants. I. HH. 4G. 
Sépersaum (Kungl. Landtbruks-Akad. Handlingar, 1917, 56, 
537—561; from Physiol. Abstr., 1918, 3, 351).—-This paper reports 
experiments with small grains and potatoes grown in pots, using 
ammonium salts as fertilisers; sodium nitrate was used in part for 
control purposes. The favourable influence of these salts on the 
total yield ranks as follows: diammonium hydrogen phosphate, 
ammonium carbonate, sulphate, nitrate, sodium nitrate, ammonium 
chloride. The phosphate gave a crop four times as large as an 
equivalent amount of the sulphate; the chloride proved very dis- 
advantageous. Up to a certain limit, the addition of ammonium 
sulphate gave a progressively increased yield, but when the limit 
had been passed, there was a marked decrease. The adverse action 
of an excess of the salt was not the same in the case of each plant. 
Rye and potatoes were least sensitive in this respect, and wheat 
and barley most so, whilst oats occupied an intermediate position. 
Where there is neither soil acidity nor a deficiency of calcium, 
ammonium sulphate may be used to advantage in the field, as the 
amount applied in practice does not reach the limit where toxicity 
manifests itself. H. W. B. 


Organic Chemistry. 


Methane. Wituiam Matisorr and Gustav Ecrorr (J. Physical 
Chem., 1918, 22, 529—575).—A summary is given of the work 
which has been published, from all sources, on the physical and 
chemical properties of methane, and a number of important 
problems requiring investigation are enumerated. [See /. Soc. 
Chem. Ind., 1919, 35a.] E. H. R. 


Organic Chemical Reagents. II. Amylene. ¢eri.Amyl 
Alconol. Kocer Apams, VU. Kamm, and CU, 8. Marvet (J. Amer. 
Chem. Soc., 1918, 40, 1950—1955)—Dehydration of primary 
alcohols by sulphuric acid generally proceeds less satisfactorily as 
the molecular weight of the alcohol increases. Amylene may, how- 
ever, be satisfactorily obtained from commercial amyl alcohol under 
the following conditions. Amyl alcohol (1°5 litres) and concen- 
trated sulphuric acid (100 c.c.) are heated to vigorous boiling under 
a reflux condenser in which the water is maintained at such a 
temperature (60-——-90°) as to allow a considerable amount of vapour 
to distil out of the apparatus; the top of the condenser is con- 
nected with a second, elliciently cooled condenser, attached so as to 
permit downward distillation. The heating requires a maximum 
time of about eight hours. At first, water and amyl alcohol pass 
over, whilst subsequently amylene distils. The distillate is washed 
with sodium hydroxide to remove sulphur dioxide and the amylene 
isolated by fractionation. It appears to consist of S-methyl-A:- 
butylene and f-methyl-A*-butylene containing only a negligible 
amount of y-methyl-A’-butylene. The residue in the original flask 
contains amyl alcohol and ‘soamyl ether, which are recovered by 
distillation with steam and subsequent fractionation. About 
250 e.c. of amylene, 400 c.c. of isoamyl ether, and 500 c.c. of amyl 
alcohol are obtained from 1500 c.c. of the latter. 

Larger amounts of amylene are more conveniently obtained by 
the pyrogenic-catalytic method, using aluminium oxide as catalyst 
at 500—540°. <A suitable electrically heated furnace is fully 
described. The general procedure is similar to that indicated by 
Ipatieff (A., 1903, i, 593). The yield of amylene is 70—80% of 
the theoretical, and the product is about 98—99% pentene. -The 
catalyst retains its activity over lengthy periods. 

tert-Amyl alcohol is prepared by the gradual addition of amylene 
to a mixture of concentrated sulphuric acid and ice. The product 
is diluted with ice-water (after removal of any unchanged amylene), 
rendered alkaline with sodium hydroxide, and distilled. 275—300 
Grams of a product, b. p. 100—-103°, may be obtained from 325 
grams of amylene. H. W. 


Geometrical Isomerism. A. E. Lacompté (Chem. Weekblad, 
1918, 15, 605—610).—The inconsistencies which are introduced 
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by the attempts to explain the existence of the cis- and trans- 
isomerides of ethylenic compounds of the type (A,B)C=C(A,B) by 
the theories of Werner and Stark are pointed out. All such theories 
set out to explain how the existence of the double bond prevents 
free rotation of the two doubly-linked carbon atoms about the line 
joining their centres. The explanations of Werner and of Stark 
are shown to be inconsistent with the hypotheses which they put 
forward as to the nature of the atoms and the mechanism by which 
the atoms are linked together. The author points out that it is 
hopeless to attempt to base an hypothesis of the structure of the 
benzene ring, for example, on theories which are inadequate to 
explain the mechanism of the double bond. S. I. L. 


Derivatives of Trihalogeno-tert.-.butyl Alcohols. II. The 
Propionic and Butyric Esters oi Tribromo-tert.-butyl 
Alcohol (Brometone). T. B. Aupricn (J. Amer. Chem. Soc., 
1918, 40, 1948—1950. Compare Aldrich and Beckwith, A., 1917, 
i, 77).—8-Tribromomethylpropan-f-ol is converted into the corre- 
sponding propionate, white crystals, m. p. 27°, by the action of 
propionyl chloride. The similarly prepared butyrate is an oil, 
b. p. 144—145°/13—14 mm. _ Both are comparatively inactive 
pharmacologically, due probably to their not being decomposed 
into soluble constituents having a typical physiological action and 
are rather slowly absorbed. H. W. 


Glyceryl Methyl Ether Dinitrate (a-Methylin Dinitrate). 
Davip Trevor Jones (T., 1919, 115, 76—81). 


The Action of Sodium Hydroxide on Carbon Monoxide, 
Sodium Formate, and Sodium Oxalate. Mairiann C. 
Boswetut and J. V. Dickson (J. Amer. Chem. Soc., 1918, 40, 
1779—1786).—It has been shown (this vol., ii, 63) that fused 
sodium oxide is very active in effecting oxidations. It is now 
demonstrated that at 410—-430°, carbon monoxide in contact with 
fused sodium hydroxide is oxidised to carbon dioxide, an equi- 
valent amount of hydrogen being produced at the same time. 
Sodium formate when fused with sodium hydroxide at 275°, a 
temperature much below its decomposition temperature, is oxidised 
almost quantitatively to carbon dioxide in a very short time, an 
equivalent amount of hydrogen also being formed. Sodium oxalate 
is similarly oxidised at 290°. In both these cases, it is the water 
present in the fusion, catalysed by the sodium hydroxide, which 
is the effective oxidising agent. It is held that the general reaction 
involving the replacement of the carboxyl group by hydrogen in 
alkali fusions, for example, in the formation of benzene from 
sodium benzoate, involves simultaneous oxidation and reduction 
by the oxygen and hydrogen of water. [See also J. Soc. Chem. 
Ind., 1919, February. | E. H. R. 


Quinonoid Character of Maleic Anhydride. Pau. Preirrer 
and Treopor Borriter (Ber., 1918, 51, 1819—1829. Compare 
Pratt and Perkins, A., 1918, i, 167).—Maleic anhydride is related 
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to furan in the same manner as quinone to benzene; it may there- 
fore be regarded as a quinone of furan, and, in the present com- 
munication, evidence is adduced to show that the formal analogy 
is reproduced in its properties. 

A characteristic property of quinones is their ability to yield 
more or deeply coloured molecular compounds with aromatic hydro- 
carbons, amines, phenols, and phenol ethers (A., 1914, i, 551; 
1917, i, 205); this property is shared by maleic anhydride, which, 
although yielding colourless solutions in benzene, toluene, or 
m-xylene, gives coloured solutions with durene, hexamethylbenzene, 
naphthalene, 2:4:5:2/:4/:5/-hexamethylstilbene, o-tolyl methyl 
ether, and quinol and dimethylaniline. The influence of sub- 
stituents in the molecule of the solute and solvent, respectively, is 
similar in the cases of p-benzoquinone and of maleic anhydride. 
Thus, methylation in the quinone molecule exerts a hypsochromic 
action on the colour of the quinhydrone; similarly, solutions of 
citraconic anhydride are less intensely coloured than corresponding 
solutions of maleic anhydride. Methylation in the benzenoid com- 
ponent produces a deepening of colour in the cases of p-benzo- 
quinone and of maleic anhydride. The introduction of an ortho- 
condensed benzene nucleus has a similar influence in each instance, 
as is proved by the comparison of a-naphthaquinone with p-benzo- 
quinone on the one hand and of phthalic anhydride with maleic 
anhydride on the other. The deepening in colour caused by the 
introduction of halogen atoms into the quinone molecule is remark- 
ably characteristic; the same effect is produced in the anhydrides, 
as proved by examination of bromomaleic, dibromomaleic, and 
tetrachlorophthalic anhydrides. Attempts to isolate the additive 
compounds of maleic anhydride or its bromo- or methy] derivatives 
in the crystalline state were not successful, but similar substances 
were readily obtained from tetrachlorophthalic anhydride and 
durene (long, pale yellow needles) and hexamethylstilbene (orange- 
coloured, shining leaflets, m. p. 183—184°), respectively. 

The effect of alteration in the structure of the anhydride has 
also been investigated. Succinic anhydride yields colourless solu- 
tions in all the media mentioned above, whilst the solutions of 
itaconic anhydride are much less deeply coloured than those of 
citraconic anhydride. When dissolved in dimethylaniline, itaconic 
anhydride is gradually isomerised to citraconic anhydride. On 
passing from the anhydride to the corresponding acid or its esters, 
the quinonoid character is largely lost and the solutions are colour- 
less or less intensely coloured, as is shown at the instances of maleic 
and dibromomaleic acids, of methyl fumarate, and of methyl tetra- 
chlorophthalate. The substance, CO,H-CBr:CBr-CHO, scarcely 
possesses any quinonoid characteristics, but these are more 
marked with trans-dibenzoylethylene. y-Pyrone and the ketones 
of the distyryl ketone series are less nearly related to quinone 
than is maleic anhydride; the former yields completely colourless 
solutions, whilst those of the latter only show faint colorations. 

It was to be expected that imides of the type of maleinimide 
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would also show quinonoid characteristics; this is actually the case, 
but solutions of citraconanil and tetrachlorophthalimide are less 
deeply coloured than those of citraconic and tetrachlorophthalic 
anhydrides. 

Maleic, citraconic, phthalic, and tetrachlorophthalic anhydrides 
do not exhibit halochromic phenomena when treated with concen- 
trated sulphuric acid, trichloroacetic acid, or tin tetrabromide. 
Further investigation of this problem has led to the conclusion 
that the carbonyl groups of the substances which yield quin- 
hydrones and of typical halochromic compounds must differ 
markedly in their chemical nature. H. W. 


Oxidation of Organic Compounds by Silver Oxide. 
Rosert BEHREND and Kari Dreyer (Annalen, 1918, 416, 
203—225).—It has long been known that many acids and alcohols 
are oxidised by silver oxide, but hitherto a systematic investigation 
has not been made of the relation between the constitutions of 
substances and their tendency to oxidation or of the nature and 
quantity of the products of oxidation. The present paper deals 
with these points in the case of the simpler, hydroxylic aliphatic 
compounds. In order that a substance may be oxidised by silver 
oxide in alkali hydroxide or ammoniacal solution, it must contain 
a :-CH-OH (or CO or C[OH],) group combined with two -CH,°OH, 
two :CH-OH, or two -CO,H groups, or with any two of these three 
groups. Tartronic, tartaric, dihydroxytartaric, glyceric, mucic, 
saccharic, and gluconic acids, dextrose, glycerol, and mannitol are 
thus oxidised. For oxidation in neutral or acid solution, it suffices 
that the ‘;CH-OH group shall be combined with a carboxyl group 
and also with H, CH,, or CH;. Glycollic, lactic, malic (and also 
formic) acids are thus oxidised. Propylene glycol, ethyl alcohol, 
tsopropy! alcohol, and oxalic acid suffer little or no oxidation. In 
alkali hydroxide solution, substances of the group first mentioned 
are oxidised rapidly and completely;-the rate of oxidation is 
accelerated, but the relative quantities of the products of oxida- 
tion are unaffected by an increased concentration of the alkali 
hydroxide. In ammoniacal solution, silver oxide oxidises the alkali 
salts of the acids completely in fifty minutes at 90°. The acids 
are more easily oxidised in the form of alkali salts than in the 
form of ammonium salts. An excess of ammonia or of ammonium 
salt retards the oxidation. 

The products of oxidation in alkaline solution contain at most 
two atoms of carbon, and are never obtained in simple molecular 
proportions. All the substances with the exception of glycerol 
yield carbon dioxide as one of the products of oxidation in acid or 
in alkaline solution. Formic acid is a product of oxidation in 
alkaline solution, and then only if the oxidisable substance con- 
tains a ‘CH-OH group united with a ‘;CH-OH or -CH,°OH group 
as well as with a -CH-OH, -CH,°OH, or -CO,H group. Formic 
acid may be an intermediate product of oxidation in acid solution, 
but in such circumstances it undergoes further oxidation. Oxalic 
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acid is almost always the chief product of oxidation in alkaline 
solution ; in neutral or acid solution, it is formed in much smaller 
In neutral solution, malic acid yields malonic acid, 


uantity. 
: C. §S. 


and lactic acid and propylene glycol yield acetic acid. 

Tartronic Acid. Rosert Brnrenp and Avcust Prisse 
(Annalen, 1918, 416, 233—239).—Tartronic acid has been pre- 
pared by eleven investigators, who record eight different m. p.’s 
between 145° and 185°. The correct value appears to be 156—158° 


(decomp.). C. S. 


Preparation of Gulonolactone. F. B. La Forer (J. Biol. 
Chem., 1918, 36, 347—349).—To a solution of 150 grams of xylose 
in 300 c.c. of water, 30 grams of hydrocyanic acid are added, and 
then a few drops of ammonium hydroxide. The reaction com- 
mences at once, and is completed in about six hours at 35°. 
Slightly more than one equivalent (55 grams) of sulphuric acid 
diluted with a small amount of water is added to the solution, 
which is then concentrated at once to a viscous syrup. Hydrolysis 
of the nitrile takes place, and on cooling and keeping, the lactone 
crystallises out. The yield after recrystallisation from 60% alcohol 
amounts to 55 to 60% of the weight of xylose used. H. W. B. 


Crystallography and Optical Properties of Three 
Aldopentoses. Epcar T. Wuerry (J. Amer. Chem. Soc., 1918, 
40, 1852—1858).—The optical properties of the crystals of the 
three sugars a-d-lyxose, a-d-xylose, and B-d-arabinose enable them 
to be readily distinguished, and a determinative table is given for 
this purpose. For the determination of the refractive indices by the 
immersion method, suitable mixtures of turpentine oil ( 1°47), 
clove oil (nm 1°53), and a-bromonaphthalene (n 1°66) are used. 

a-d-Lyxose forms monoclinic, probably sphenoidal, crystals, 
a:b:c=1-°608:1:1°828; B=62°10’; mean refractive index, n 1°541; 
D*° 1°545; molecular refraction, M@ 30°60. 

a-d-Xylose, rod-shaped, monoclinic, probably sphenoidal, crystals, 
a:b6:e=1°655:1:1°776; B=62°55’; nm 1°536; D® 1-525; M 30-67. 

B-d-Arabinose, rhombic, probably sphenoidal, needles, a:b:¢c= 
1-497 :1:0°738; nm 1°568; D*® 1°605; W 30°61. 

Lyxose and xylose are obviously very closely related crystallo- 
graphically, and B-arabinose, although crystallising in a different 
system from the others, shows closely similar inter-facial angles, 
and the three sugars form an essentially isomorphous group. The 
molecular refractivities are all slightly lower than that calculated 
from the atomic refractivities, 31:2. The divergence is probably 
due to some peculiarity of molecular configuration. E. H. R. 


Tetramethylammonium Azide. Frank V. FRIEDLANDER 
(J. Amer. Chem. Soc., 1918, 40, 1945—1947).—Tetramethyl- 
ammonium azide, NMe,N;, is prepared by the gradual addi- 
tion of a solution of tetramethylammonium iodide to an aqueous 
suspension of a slight excess of silver azide. The crystals 
belong to the tetragonal system (a:c=1:0°7245). It is a fairly 
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stable substance which does not explode when struck with a 

hammer, when ground in a mortar, or when dropped on a hot 

plate; the dry salt begins to decompose at about 125°. Attempts 

to transform it into the isomeric tetramethyltetrazone, 
NMe,"N:N-NMe,, 

have been unsuccessful up to the present. H. W. 


Glycosine. Rosrrrt Benrenp and Hermann KO6uiin (Annalen, 
1918, 416, 230—233).—In addition to glyoxaline, very small 
quantities of glycosine are obtained by the action of ammonia 
on glyoxal. The yield of glycosine is considerably increased by 
the following procedure. In a tall cylinder are placed 20 c.c. of 
nitric acid, D 1°4, containing ten to fifteen drops of fuming nitric 
acid, 25 c.c. of water, and 25 c.c. of paraldehyde, the three liquids 
being introduced with as little intermixture as possible. The 
cylinder is immersed in water, the level of which is higher than 
that of the liquids in the cylinder. When the liquids have inter- 
mixed after some days and the evolution of gas has ceased, the 
mixture is repeatedly evaporated with water to remove volatile 
acids as completely as possible, and the residual syrup is diluted 
to 50 c.c. with water, producing an approximately 20% solution of 
glyoxal. One-half of this solution is evaporated until the tempera- 
ture is 120°, 25—30 grams of ammonium acetate which has been 
heated at this temperature are gradually added, the resulting 
brownish-black liquid is dried at 100—110° and treated with 
water. The black residue of crude glycosine is dried in air and 
then at 70°, dissolved in warm 35% hvdrochlorie acid (which is 
added drop by drop), the solution is diluted with water, boiled 
with animal charcoal (free from iron), filtered after keeping for 
twenty-four hours in the warm, the brown filtrate is boiled again 
with animal charcoal, and the colourless filtrate is neutralised by 
ammonia, whereby glycosine is obtained in 42°5% yield. 

A modification of Pinner’s method of preparing trichlorolactic 
acid from chloral is described. Cc. 8. 


8-Aminoethyl Alcohol and its Derivatives. Sicmunp 
FrAnket and Martra Corne ius (Ber., 1918, 51, 1654—-1662).— 
The following derivatives have been prepared to facilitate the identifi- 
cation of the amino-alcohol. 8-Benzoylaminoethyl alcohol, 
NHBz:CH,:CH,:OH, 
prepared by boiling an alcoholic solution of the dibenzoyl deriv- 
ative with the quantity of solid potassium hydroxide calculated to 
eliminate one benzoyl group, forms colourless leaflets, m. p. 
66—67°. B-Acetylaminoethyl acetate, NHAc*CH,°CH,-OAc¢, b. p. 
103°/0-049 mm., is obtained by boiling B-aminoethyl aleohol with 
acetic anhydride. B-Acetylaminoethyl alcohol, prepared from the 
nga alcohol and acetyl chloride at 0°, forms colourless needles, 
p- 63—65°. B-Naphthalenesulphonylaminoethyl alcohol, 
C,H, SO,*NH-CH,-CH,-OH, asbestos-like crystals, m. p. 86—87°, 
is obtained by adding V-sodium hydroxide to an ethereal solution 
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of B-naphthalenesulphonyl chloride (2 mols.) and f-aminoethyl 
alcohol (1 mol.), and subsequently acidifying the aqueous solution. 
B-m-Nitrobenzoylaminoethyl m-nitrobenzoate, 
NO,°C,H,*CO-NH-CH,*CH,"0-CO-C,H,-NOg, 
colourless needles, m. p. 152—153°, obtained by heating 6-amino- 
ethyl alcohol (1 mol.) and m-nitrobenzoyl chloride on the water- 
bath, is reduced by the calculated quantity of tin and hydrochloric 
acid to B-m-aminobenzoylaminoethyl m-aminobenzoate hydro- 
chloride, C,.H,,03,N;3,2HCl, crystals, m. p. 232°. B-p-Nitrobenzoyl- 
aminoethyl p-nitrobenzoate, yellow needles, m. p. 188—189°, and 
B-p-aminobenzoylaminoethyl p-aminobenzoate, crystals, m. p. 206°, 
are obtained by similar methods. B-Phenylcarbamidoethyl phenyl- 
carbamate, NHPh-CO-NH-CH,-CH,°O-CO-NHPh, colourless 
crystals, m. p. 190—191°, is obtained by adding phenylcarbimide 
drop by drop to cold B-aminoethyl alcohol, and then heating the 
mixture in a sealed tube at 100°. B-Aminoethyl hydrogen 
sulphate, NH,*CH,*CH,*O-SO,H, colourless crystals, m. p. 230°, is 
obtained from the amino-alcohol and fuming sulphuric acid in a 
freezing mixture. 
B-Glycylaminoethyl glycine, 
NH,°CH,*CO-NH-CH,:CH,°0-CO-CH,"N Hap, 
obtained by adding chloroacetyl chloride (2 mols.) to a chloroform 
solution of B-aminoethyl alcohol (1 mol.) at 0° in the presence of 
lead carbonate, warming the mixture for a moment on the water- 
bath, and, after the cessation of the reaction and evaporation of 
the chloroform, treating the residual yellow syrup with concen- 
trated aqueous ammonia, is a yellow syrup which is converted 
by the Schotten-Baumann method into B-hippurylaminoethyl 
hippurate, NHBz-CH.:CO-NH-CH,°CH,*0-CO-CH,*NHBz, colour- 
less leaflets, m. p. 144°. 


Dicarbaminoethyl carbonate, COR ee cate OD, crystals, 


m. p. 88—90°, is obtained by the prolonged action of carbonyl 
chloride on B-aminoethyl alcohol in chloroform solution in the 
presence of lead carbonate. 

B-Aminoethyl alcohol in very dilute solution responds to the 
iodoform test. By treating an aqueous solution of the amino- 
aleohol with sodium nitrite and Ehrlich’s reagent (2% alcoholic 
p-dimethylaminobenzaldehyde and dilute hydrochloric acid), an 
intense canary-yellow coloration is produced which is not destroyed 
by warming or by the addition of aqueous ammonia or potassium 
hydroxide. 

B-Benzoylaminoethyl alcohol, §8-m-aminobenzoylaminoethy] 
m-aminobenzoate hydrochloride, and B-p-aminobenzoylaminoethyl 
p-aminobenzoate are not anzsthetics. . 8. 


8-Hydroxytrimethylenediglycine. Huao Krause (Ber., 
1918, 51, 1556—1571. Compare A., 1918, i, 156, 337).—8-Hydr- 
oxytrimethylenediglycine has D}’ 1:348 by the swimming method. 
Its solution in formalin or water produces on a pine shaving a 
greenish-yellow, but not very intense, coloration ; the reaction may 
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be used as a sensitive method of detecting glycine. The colora- 
tion is destroyed by alkali hydroxide or carbonate and by ammonia. 
Esters of f§-hydroxytrimethylenediglycine are obtained by the 
action of aqueous sodium hydroxide on a solution of the glycine 
ester hydrochloride in formalin. The methyl ester, 
OH-CH(CH,*NH-CH,°CO,.Me),, 

a viscous, colourless liquid still containing 10% of formaldehyde, 
D 1°18, is obtained in only 19% yield, but the ethy/ ester is more 
readily obtained. When pure, it has b. p. 140—150°/16 mm. 
(partial decomp.), D™ 1°150, and a molecular weight in benzene or 
naphthalene corresponding with its formula. It is comparatively 
stable towards sodium hydroxide, but is decomposed quantitatively 
by cold dilute hydrochloric acid, yielding methy] alcohol, form- 
aldehyde, and ethyl glycine hydrochloride. 

When the ethyl ester (84% purity) is heated at 16—18 mm., the 
distillate, apart from formaldehyde and unchanged ester, consists 
of a pale yellow oil, b. p. 200°/16 mm., which appears to be ethy/ 
methyleneglycine, CH,:N-CH,°CO,Et, or ethyl ethylenediglycine, 
C,H,(NH-CH,°CO,Et),, more probably the former. 

In the expectation of preparing the amide, ethyl 8-hydroxytri- 
methylenediglycine was heated with alcoholic ammonia at 68—70° 
for twenty-four hours, but the chief product was a substance, 
C,,H.,0,Ns, which may have the formula 

NH-:C(CH,*NH-CH,°CO,Et),. 

The silver salt, C,H,O,NAg, previously described (/oc. cit.), 
can also be prepared by dissolving glycine in 30% formaldehyde 
solution in the cold, neutralising this solution immediately with 
4NV-potassium hydroxide (phenolphthalein as indicator), and add- 
ing 20% silver nitrate solution. It is decomposed in aqueous 
suspension by hydrogen sulphide, yielding formaldehyde and 
glycine. The acid corresponding with the silver salt is therefore 
probably V-hydroxymethylglycine, OH:CH,*NH-CH,;CO,H. 

C. S. 

Comparisons and Similarities: Water and Ammonia. 
G. Cramician (Atti R. Accad, Lincei, 1918, [v], 27, ii, 141—146). 
—Attention is directed to the chemical analogy between OH, and 
NH,, between -OH and -NH,, and between :O and -NH (compare 
Angeli, A., 1910, ii, 844, 948; 1915, i, 847). Such analogy is 
clearly shown in the relation between CO and C:NH, the ready 
oxidation of cyanides to cyanates corresponding with that of carbon 
monoxide to carbon dioxide, and the reduction by zine of cyanic 
acid with that of carbon dioxide. These relations are further 
rendered evident by the following series of equations: CO,+H.O= 
CO(OH), ; CO,+ NH,=OH-CO-NH,; O:C:NH + NH,=CO(NH,), ; 
C({NH),+ H,O=CO(NH;).; C(7NH),+ ROH =OR-C(:NH)-NH, ; 
C(-NH),+NH;,;=NH°‘C(NH,).. The polymerisation of cyanamide 
to dicyanodiamide corresponds with the synthesis of guanidine and 
its derivatives, the two tautomeric forms of cyanamide being 
regarded as reacting: C(:-NH),+CN-NH,=NH,*C(‘-NH)-NH-CN. 
Other similar analogies are recorded. i oe A 
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Formation of Carbamide from Ammonium Carbonate 
and Related Substances. Fr. Ficnurer, HEINRICH STEIGER, 
and Tueopuit Staniscu (Verh. Schwerz. Nat. Ges., 1916, 28, ii, 
66—103; from Chem. Zentr., 1918, ii, 444—446).—In a previous 
communication (Fichter, Stutz, and Grieshaber, A., 1913, i, 713), 
the formation of carbamide by the electrolysis of ammonium 
carbamate was attributed to the intermediate production of 
formamide by the action of hydroxylamine on ammonium 
carbamate; this view can no longer be maintained, since direct 
experiment shows that ammonium carbamate is not reduced by 
hydroxylamine. On the other hand, carbon dioxide reacts with 
hydroxylamine in the same manner as with ammonia, giving, 
according to conditions, hydroxylamine carbonate or the dihydr- 
oxylamine salt of hydroxycarbamic acid, OH-NH:CO,H,2NH,°OH. 
The experiments on the electrolysis of ammonium carbamate solu- 
tion (/oc. cit.) have therefore been repeated, the same solution 
being used as in previous experiments, but every care being taken 
to keep the anode and cathode solutions separate by enclosing the 
electrodes in porous pots immersed in a trough, all vessels contain- 
ing the same solution. The results show that carbamide is pro- 
duced exclusively at the anode, but no trace of a corresponding 
reduction product, such as formic acid or formamide, could be 
detected at the cathode. Under the experimental conditions, 
Liebig’s method of detecting carbamide is unsuitable, but Fosse’s 
method (A., 1914, ii, 756) gives trustworthy results, is not affected 
by the presence of ammonium salts, and allows the isolation of 
carbamide by the action of alcoholic hydrogen chloride on the 
dixanthylearbamide. 

Attempts have also been made to effect the oxidation of 
ammonium carbamate to carbamide by purely chemical means ; 
hydrogen peroxide or calcium permanganate gives small but dis- 
tinctly recognisable quantities of carbamide. Oxidation may also 
be effected by ozone, either by leading ozonised oxygen into 
ammonium carbamate solution or over powdered ammonium 
carbonate, or by mixing ozonised oxygen, ammonia, and carbon 
dioxide. The yield depends on the concentration of ammonia and 
the temperature. The chemical and electrochemical oxidations 
have the transformation of ammonia into ammonium nitrate as a 
common feature; also, the local increase in temperature caused by 
the reaction is sufficient to cause a purely thermal transformation 
of ammonium carbamate into carbamide. 

The general explanation of the equilibrium between ammonium 
carbamate and carbamide is that the former passes into the latter 
by loss of a molecule of water. This, however. is opposed to the 
law of mass action; the change is more probably represented b 
the scheme: NH.°CO.NH,+H,O — (NH,).CO, — CO(NH.),+ 
2H.O. Direct experiment shows that the rate of formation of 
carbamide is increased by water in the early stages of the reaction, 
as is required by the above hypothesis. The authors are therefore 
led to the conclusion that normal ammonium carbonate is the 
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actual source of carbamide; since, however, the presence of water 
has an effect disadvantageous to the carbamide in the final equil- 
ibrium, (NH,),CO, — CO(NH,),.+2H,0, it is advisable to operate 
with substances containing the components of ammonium carbonate, 
but having less water, such as ammonium carbamate. At the 
temperature of the reaction, the small quantity of hygroscopic 
moisture is sufficient to start the conversion of the carbamate into 
carbonate, and as soon as the latter commences to be transformed 
into carbamide, water is liberated in amount sufficient to complete 
the hydration of the carbamate. In the anhydrous condition, 
ammonium carbamate is more stable than the carbonate; in the 
presence of water, however, it becomes unstable, and, above a 
certain temperature, is incapable of existence. In the region above 
135°, there is only the equilibrium between ammonium carbonate 
and carbamide, in which the latter is favoured by further rise of 
temperature; below 135°, on the other hand, the complex equil- 
ibrium of the first scheme exists. The maximum yield obtained at 
135° thus finds a simple explanation. The equilibrium, 
(NH,),CO, — CO(NH,),+2H,O, has been investigated at 125°, 
100°, 78°, and 37°38°, and the combined effects of temperature and 
dilution are explicable from the point of view of the complex 
equilibrium scheme. Lowering of temperature renders the 
carbamate and the carbamide more stable; increase in the quantity 
of water acts in the opposite direction in each case. According to 
the preponderance of one or the other factors, the following effects 
may be observed at temperatures below 135° with a constant mole- 
cular ratio of carbamate to water: (1) the second portion of the 
scheme may be so far favoured that the yield of carbamide is in- 
creased, since the amount of water suffices to convert a larger pro- 
portion of carbamate into carbonate in spite of the actual increased 
stability of the former; (2) the yield may remain constant, since 
the increase in stability of the carbamate balances the increased 
tendency to formation of carbamide; (3) the increased stability of 
the carbamate is not counterbalanced by the amount of water, and 
the yield of carbamide sinks. All three possibilities have been 
experimentally realised. Free ammonia favours the carbamide in 
the equilibrium, (NH,),CO, — CO(NH,),+2H,0, in the absence 
of water, but is without influence in presence of the latter. 
H. W. 


Acetylmethylcarbamide. Roperr Benrenp and Hans 
OpENWALD (Annalen, 1918, 416, 228—229).—Fifty-nine grams of 
acetamide (1 mol.) are dissolved in 88 grams of bromine (0°55 mol.), 
a 20% solution of potassium hydroxide (56 grams; 1 mol.) is added, 
the solution is heated on the water-bath until it becomes yellow 
and is no longer alkaline, and is then cooled, when acetylmethyl- 
carbamide crystallises. Further quantities can be obtained from 
the mother liquor, the total yield being 75% of the theoretical. 
With even a slight excess of alkali, the yield falls to zero. C. S. 


ORGANIC CHEMISTRY. 


Substitution in Aromatic Compounds. H. J. Prins (Chem. 

WWeekblad, 1918, 15, 571—580).—It has been shown in an earlier 
paper (ib:d., 98) that substitution in aromatic compounds begins 
by addition to a carbon atom of the ring, followed by reaction with 
the hydrogen atom attached to that carbon atom; the reactivity 
of the hydrogen atom depends, therefore, in the first place, on the 
degree of unsaturation of the atom to which it is attached, as is 
true also in the case of alcohols and amines. Since unsaturation is 
distributed over the whole nucleus, addition can obviously occur at 
more than one carbon atom. The analogy with alcohols and amines 
is shown, not only in the carbon atoms of the nucleus, but in 
oxygen or nitrogen atoms in side-chains attached to the nucleus, 
and substitution can be brought about in all these cases by the 
same catalysts. 

Substitution may be not only direct, but indirect also, as in the 
case of chloroacetanilide; the reaction here is unimolecular, and 
may be ascribed to a disturbance of the equilibrium between the 
energy of the atoms (atom-energy) and the energy of combination 
between the atoms (link-energy). Substitution occurs, then, in the 
first place at the least saturated carbon atom, but this may not 
yield the most stable system, and the substituting group may finally 
take up a different position. 

The entry of any substituent X into the benzene ring must 
cause a change in the relation between atom-energy and link- 
energy, both in the substituent and in the nucleus. Two cases may 
arise. In the first, in which the link-energy between X and Cj, 
the carbon atom to which X becomes attached, is greater than that 
between C, and the hydrogen atom displaced; the atom-energy of 
C, is therefore reduced, and to restore this as far as possible, the 
link-energy between C, and its neighbours, C, and Cs, is reduced, 
with the consequence that the link-energy between C, and C, and 
between C, and C; is increased (C, and C, being the neighbours 
of C, and C, remote from C,), and that between C, and C, and 
C; and C, is diminished; C,, therefore, by the diminution of its 
link-energy, receives an increase of atom-energy. and is therefore 
rendered more reactive. The effect of introducing X, therefore, is 
to make the para-carbon atom more reactive. In the second case, 
in which the link-energy between C, and the substituent is less 
than between C, and hydrogen, the redistribution of energy causes 
an increase in the atom energy of C, and C;, that is, of the carbon 
atoms in the meta-position. 

The fact that a substituent which directs a second substituting 
group to the meta-position also causes a reduction in the velocity 
of substitution is taken to indicate that the atom-energy of the 
atoms of the substituted nucleus is less than that of the atoms of 
the unsubstituted benzene ring itself, and hence it follows that the 
introduction into the ring of a group which directs to the meta- 
position causes the transformation of atom-energy into link-energy 
throughout the ring as a whole. 

d* 2 
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It is shown that substitution in the benzene ring cannot be ex- 
plained by the assumption of a conjugated system, as attempted 
by Béeseken (A., 1912, i, 430) and by Holleman (Chem. Weekblad, 
1913, 10, 615, 618), without postulating many other conditions. 

SB. &, In 


Pyrogenic Acetylene Condensations. V. Ricnarp Meyer 
and Witnetm Meyer (Ber., 1918, 51, 1571—-1587. Compare A., 
1917, i, 313).—In addition to the substances previously identified 
in the product of the pyrogenic condensation of acetylene, o-xylene 
(identitied as o-phthalic acid) and indene have been detected and 
the presence of mesitylene and ¥-cumene confirmed. Durene and 
isodurene could not be detected. The methylthiophen obtained by 
the condensation of acetylene, methane, and hydrogen sulphide 
(loc. cit.) is proved to be a-thiotolen, and thionaphthen has been 
found in the product of the condensation of acetylene and hydrogen 
sulphide. A complete list is given of all the products obtained 
by pyrogenic acetylene condensations. 

Hydrindene brominated in the cold in the presence of a little 


iodine yields 4:5:6:7-tetrabromohydrindene, C,Br, <Gq2>CH, 
2 


needles, m. p. 200° (which is converted into tetrabromophthalic 
acid by oxidation), but, brominated in boiling chloroform, yields 
1:2:3-tribromohydrindene, feathery crystals, m. p. 134°, which 
yields phthalic acid by oxidation, and is also obtained by the 
further bromination of indene dibromide. 

About 0°5 c.c. of aniline was obtained when the vapour of 
3 litres of benzene mixed with ammonia was passed during twenty- 
four hours through a tube heated at 550° initially and at 700° 
finally; aniline could not be detected if the temperature was 
maintained at 550° throughout. [See also J. Soc. Chem. Ind., 
1919, 35a.] C. S. 


The Optically Active neoMethylhydrindamines. Josrern 
Water Harris (T., 1919, 115, 61—67). 


The Fusion of Sodium Hydroxide with Several Phenols 
and Sulphonic Acids. Mairranp C. Boswett and J. V. 
Dickson (J. Amer. Chem. Soc., 1918, 40, 1786—1793).—A 
number of experiments were carried out in which sodium benzene- 
sulphonate was fused with sodium hydroxide at temperatures of 
300—350° in a closed vessel in presence or absence of air, the 
gaseous contents of the tube being analysed before and after the 
experiments. It was found that when the fusion was carried out 
in presence of air, a considerable quantity of hydrogen was formed 
and a much smaller quantity of methane or other gaseous hydro- 
carbon. At the same time, some of the oxygen originally present 
disappeared, the volume ratio of hydrogen formed to oxygen used 
up being approximately 1:2. When air is exciuded from the 
fusion, however, no hydrogen or methane appears. It was found, 
working on comparatively large quantities of material, that by 
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carrying out the fusion in an atmosphere of nitrogen instead of 
air, the yield of phenol could be increased from 90% to 98% of the 
theoretical. 

In the presence of free oxygen, secondary reactions evidently 
occur involving the absorption of oxygen, followed by an oxida- 
tion involving the elements of water. To determine whether any 
of the dihydroxy- or trihydroxy-benzenes are formed as secondary 
products, the fusion of all six of these with sodium hydroxide in 
presence or absence of air was studied. In the case of five of 
them, hydrogen was formed in presence, not in absence of air. In 
the case of hydroxyquinol, much hydrogen is evolved even in 
absence of air, and also considerable quantities of methane. It is 
not considered that any of these can be the direct cause of 
hydrogen formation in the benzenesulphonate fusion. 

Sodium hydroxide does not bring about catalytic oxidation of 
the dihydroxybenzenes, of pyrogallol, of S§-naphthalenesulphonic 
acid, or phenylglycine-o-carboxylic acid. With sodium anthra- 
quinone-f-sulphonate, however, oxidation occurs in absence of 
oxygen, with formation of free hydrogen. E. H. R. 


The Miscibility of Phenol and Alkaline Solutions. René 
Dvusrisay, Triprer, and Toquet ( Compt. rend., 1918, 167, 
1036—-1038).—The coefficient of reciprocal miscibility of phenol 
and water steadily increases with the addition of alkali hydroxides 
to the water. Curves are given for sodium hydroxide at concen- 
trations varying from V/20 to V/3. The action of the alkaline 
earth hydroxides is similar, but less marked. On the other hand, 
acids and salts of the strong acids cause a diminution in the 


coefficient, and the same holds good for the alkali carbonates. 
W. G. 


Aromatic Derivatives of Orthosulphurous Acid. M. M. 
Ricuter (Annalen, 1918, 416, 291—304. Compare A., 1917, 
i, 24).—The attempt to prepare aryl sulphates in the same way as 
aryl sulphites (Joc. cit.) by means of sulphuryl chloride and 
pyridine failed, chlorinated liquid products being obtained. 
Pheny! sulphate is obtained indirectly by dissolving phenyl sulphite 
in concentrated sulphuric acid with cooling and pouring the solu- 
tion into water. The amorphous precipitate obtained separates 
from formic acid solution in plates with blunted angles, m. p. 
288° (decomp.; rapidly heated) or 280—282° (decomp.; slowly 
heated). The substance is regarded as a double salt of diphenyl 
sulphate (1 mol.) and diphenyl sulphite (2 mols.) having the 
formula SO,[O-S(OPh),]., that is, it is a sulphate of triphenyl- 
orthosulphurous acid, It is easily soluble in formic, sulphuric, 
and phosphoric acids, in methyl] sulphate and in alkali hvdroxides 
and carbonates, ammonia and alkali sulphides, dissolves slightly in 
warm methyl or ethyl alcohol and in boiling water, and is insoluble 
in all other common solvents. It is converted by alcoholic hydro- 
chloric acid at 70° into the chloride of triphenulorthosulphurous 
acid. 8(OPh).Cl, long, prismatic needles, m. p. 256° (decomp.), and 
in dilute potassium hydroxide solution by a solution of pyridine 
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hydrochloride containing an excess of pyridine into triphenylortho- 
sulphurous acid, OH*S(OPh)s, an amorphous powder, m. p. 233°. 
The last substance is amphoteric. Its acidic character is weaker 
than that of carbonic acid, whilst its basic properties are such that 
a hot 50% alcoholic solution has an alkaline reaction towards 
litmus. The three phenyl groups are not eliminated by hydro- 
lysing agents. By treating an alcoholic suspension of the acid 
with the requisite acid, the bromide, S(OPh),Br, needles, m. p. 
241—242° (decomp.), iodide, short needles, m. p. 194—195° 
(reddening), nztrate, hair-like needles, m. p. 160—161° (decomp.), 
acetate, waxy mass, and picrate, yellow mass, are obtained. Lthyl 
triphenylorthosulphite, OEt*S(OPh),, amorphous powder, m. p. 
244° (decomp.), is obtained from the chloride and alcoholic sodium 
ethoxide. 

The sulphate, SOf[O*S(O°C,H,Me).|., crystals, m. p. 296° 
(decomp.), prepared from di-o-tolyl sulphite, and the correspond- 
ing sulphate, m. p. 315° (decomp.), prepared from di-m-toly]l 
sulphite, are obtained in the same way as the phenyl analogue; 
the latter yields ¢ri-m-tolylorthosulphurous acid, amorphous 
powder, m. p. 267° (decomp.), by treatment with pyridine hydro- 
chloride as above. 

The colourless,.amorphous sulphate, m. p. 232° (decomp.), 
obtained by pouring a solution of dithymy] sulphite in concen- 
trated sulphuric acid into water, is regarded as a mixed anhydride 
of sulphuric, dithymylorthosulphurous, and _ trithymylortho- 
sulphurous acids, (C,9H)3°0);8*O-SO,-O°S(O-C,,H3).°OH. It is 
soluble in alcohol, but by treating its ‘solution in aqueous-alcoholic 
potassium hydroxide with alcoholic sulphuric acid, a sulphate, 
SO,[O-S(O-C,,H,3)g],, amorphous powder, m. p. 280—281° 
(decomp.), is precipitated, which is insoluble in alcohol. The in- 
soluble sulphate yields trithymylorthosulphurous acid, amorphous 
powder, m. p. 274—-275° (decomp.), by the pyridine hydrochloride 
method, whilst the soluble sulphate, by treatment with alcohol and 
the requisite acid, yields the chloride, SC1(O-C,,H,;)3, amorphous 
powder darkening at 295—300° without melting, bromide, small 
crystals, decomp. 330—340°, iodide, crvstals, and nitrate, small, 


rectangular plates blackening at 285—-290° without melting. 
C. S. 


Thiophenol in Synthetic Phenol. G. Capprenu (Gazzetta, 
1918, 48, ii, 107—113).—The repulsive odour exhibited by some 
samples of synthetic phenol is sometimes attributed to the presence 
of thiophen in the benzene used in the manufacture. The author 
shows that such odour is due to a small proportion of thiophenol, 
formed from particles of sodium benzenesulphonate which, during 
the fusion with alkali, escape contact with the latter and undergo 
deoxidation at the surface of the iron in the manner ohserved bv 
Stenhouse (Annalen. 1866, 140, 284; 1869. 149. 42). The phenol 
may be freed from this impuritv bv fusing it, adding a little alcohol 
to keep it liquid, and then adding, per kilo. of phenol, about 50 c.c. 
(more, if continued formation of precipitate shows it to be neces- 
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sary) of 10% alcoholic mercuric chloride solution. The excess of 
mercuric chloride is eliminated by leaving the clear liquid for a 
couple of days in contact with copper turnings or foil; the mercury 
deposited on the latter may be recovered by distillation. Frac- 
tional distillation of the decanted solution gives: (1) below 179°, 
water and alcohol, and (2) at 179—183°, pure phenol with its 
characteristic odour. 2. Mi. 3 

Organic Salts of Bivalent Chromium. G. Scacriarini 
(Atti R. Aecad. Lincei, 1918, [v], 27, ii, 87-—89; Gazzetta, 1918, 
48, ii, 148—150).—The greyish-green salt obtained by Calcagni 
(A., 1913, i, 1154) either from chrome alum and sodium salicylate 
or from chromic hydroxide and salicylic acid, and regarded by him 
as a chromous compound, is probably a salt of tervalent chromium 
in which also the phenclic hydroxyl groups take part in the salt- 
formation. All other chromous salts of organic acids, including 
those now described by the a = red. 


Chromous salicylate, onc. Sor, 3H,O, prepared by re- 


ducing chrome alum solution with zinc and hydrochloric acid and 
adding sodium salicylate solution free from air, forms small, red 
crystals, but rapidly oxidises and becomes greenish-grey in the air. 
Chromous propionate, 2(C,;H,O,),Cr,H,O, was also prepared and 
analysed, and the butyrate and valerate prepared. fe 
Nitro-2 : 4-phenylenedithioglycollic Acid and Some of 
its Colouring Derivatives. C. Finzi and N. Borriciieri 
(Gazzetta, 1918, 48, ii, 113—-122).—The authors have prepared 
the nitro-derivative of m-phenylenedithioglycollic [m-phenylene- 
dithiolacetic] acid, and as this yields on reduction, not an amino- 
acid, but a ketothiazine derivative, the conclusion is drawn that 
the nitro-group enters the benzene nucleus in the ortho-position to 
one of the substituents. The sulphone corresponding with the 
nitro-compound undergoes ring-closure on reduction still more 
easily, the resultant compound being quite analogous to Clausz’s 
sulphazone (A., 1912, i, 389), and being hence termed sulphazon- 
sulphonacetic acid. This acid has been coupled with various diazo- 
compounds, the derivatives thus obtained 
CO,H’CH,°S being of different colours and serving as sub- 
agp stantive dyestuffs for silk. 
ee 4-Nitro-m-phenylenedithiolacetic acid’ (an- 
CO,H°CH,°S NO, nexed formula), obtained from m-phenylene- 
dithiolacetic acid and nitric acid, forms 
slender, yellow needles, m. p. 174°. 
2-Keto-2 :3-dihydrothiazine-6-thiolacetic acid (annexed formula), 
obtained by reducing the previous com- 
m pound, forms tufts of silky, white 
TET « needles. m. p. 210°; its sodium salt 
00,H-OH 5 gu, (+3H.0) was prepared and analysed. 


§ P >} - 4-Nitro-m - vhenylenedisulnhonacetic 
NH acid, NO,°C;H,(SO.,:CH,°CO.H),, pre- 
pared by the action of hydrogen per- 
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oxide on the nitro-acid, forms long, white needles, m. p. 199° 
(decomp.). On reduction with tin and hydrochloric acid, it 
yields 
Sul phazon-6-sul phonacetic acid, 
SO, 
/ 7 

CO, H-CH,°S0,/ Y Nou, , 

eye 
NH 


which forms white, mammillary masses of slender needles, m. p. 
219° (decomp.). 
p-Sul phobenzeneazosul phazon-6-sul phonacetic acid, 
SO, 
CO,H-CH,:S0,/ )“ \o-n:n@SSO,H, 
[| wee el 
JN JCoH —~— 
NH 


obtained by condensing the preceding acid with diazobenzene- 
sulphonic acid, forms small needles of the colour of chromic 
anhydride. At 40—50° in aqueous solution, it is fixed directly 
on silk, giving a brilliant orange-yellow colour stable against soap 
and light; wool fixes it with more difficulty, but assumes a stable, 
yellow coloration. 4-Su/phonaphthaleneazosul phazonacetic acid, 


SO, 
S\N 4 oN 
CO,H*CHyS0,/ \“ \G°NINC _ >SO,H, 


yo e > 


dyes silk an old-gold yellow sues tail soap and light. Salicylic- 
acid-p-azodi phenyl-p!-azosul phazonsul phonacetic acid, 


So, 
C0,H-CH, "0, NG-NIN-C,H C,H NING You, 


\4 NG C-OH C0,H 


forms a brownish-black colouring matter almost insoluble in water, 


and directly colours silk yellow with an olive-green tinge. 
a. HP. 


4-Aminoisophthalic Acid and its Derivatives. Rupo.r 
Wecscueiper, Hans Maize, Atrrep ExrRiicu, and RosBerr 
Sxutezky (Monatsh., 1918, 39, 375—417).—4-Acetylaminoiso- 
phthalic acid is conveniently prepared by oxidising 4-aceto-m- 
xylidide with a boiling aqueous solution of calcium permanganate ; 
when rapidly heated, it becomes yellow at about 270°, melts at 
295—296° (corr.; decomp.), immediately resolidifies, and then 
remains unchanged up to 350°; when slowly heated, decomposition 
frequently occurs without visible liquefaction. (The calcium salt 
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[+3H,O] is described.) During the heating, one molecule of acid 

loses its acetyl group, and the residue reacts as an amine with a 

second molecule of acid, yielding thereby 4-keto-3-phenyl-2-methyl- 

3:4-dihydroquinazoline-6 : 2! : 4'-tricarboxylic acid (annexed 

formula), m. p. 416° 

CO CO.H (corr.). [Hthyl ester, 

- Ya a ‘ m. p. 332° (corr.) after 
cO,H-/" ‘EX >CO,H sintering at 350° | ' 

\/\Z0Me The esters of 4-acetyl- 

N amino/sophthalic acid were 

prepared by acetylation of 

the corresponding esters of the aminoacid: methyl 4-acety/- 

aminoisophthalate has m. p. 125—126°; l-methyl 3-hydrogen 

4-acetylaminoisophthalate melts at 218—219°; the corresponding 

normal and acid ethyl esters have m. p.’s 109—110° and 

193°5—-194°5° respectively. Attempts to esterify the acetylamino- 

acid by methyl alcohol and mineral acids led, as in the case of 

acetylaminoterephthalic acid (Wegscheider and Faltis, A., 1912, 

i, 463) to the deacetylation of the acid. 

4-Aminoisophthalic acid is most conveniently prepared from its 
acetyl derivative by esterifying the latter with methyl alcohol 
and mineral acid, and subsequent hydrolysis of the purified amino- 
ester so formed; it has m. p. 336—337° (corr.; decomp.). The 
dimethyl and diethyl esters have m. p.’s 131°5° and 79—80° re- 
spectively, whilst l-methyl 3-hydrogen 4-aminoisophthalate and the 
corresponding ethyl ester melt at 224—225° (decomp.) and 
216°5—-218°. The acid behaves contrary to the usual rule, since 
it yields the same ester by treatment with mineral acid and methyl 
alcohol and by half-hydrolysis of the normal ester. 

The methylation of the amino- and acetylamino-acids and their 
esters has been studied under varying conditions. 4-Dimethyl- 
aminoisophthalic acid is most conveniently prepared by treatment 
of the corresponding dimethyl ester with methyl] sulphate at 100° 
and hydrolysis of the ester (m. p. 70°) with alcoholic potassium 
hydroxide; its m. p. depends greatly on the mode of heating. The 
silver salt is described. Methylation of the free acid is very in- 
complete either by the action of methyl sulphate on the dry 
potassium salt in the presence of potassium hydroxide solution or 
in the presence of water and barium carbonate. The use of methyl 
iodide and potassium hydroxide does not lead to better results. 
4-Acetylaminoisophthalic acid is methylated with still greater 
difficulty, yielding small amounts of dimethylamino/sophthalic acid. 
Methyl sulphate does not act on dimethyl 4-acetylaminoiso- 
phthalate below 115°; at 120—-124°, however, trimethyl 4-keto-3- 
phenyl-2-methyl-3 : 4-dihydroquinazoline-6 : 2! : 4!'-tricarboxylate, 
m. p. 205°5°, is produced. 

4-A cetylmethylaminoisophthalic acid is prepared by the action 
of methyl iodide on the sodium or, preferably, the potassium salt 
of dimethyl 4-acetylamino/sophthalate and subsequent hydrolysis 
with alcoholic potassium hydroxide solution; it forms colourless 
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needles, the m. p. of which depends on the mode of heating. 
4-Methylaminoisophthalic acid has m. p. 297°5—298°5° (corr.) after 
decomposition at 296° when placed in a bath preheated to 293°; 
the corresponding dimethyl ester melts at 115°. 1-Methyl 
3-hydrogen 4-methylaminoisophthalate, m. p. 238—239° (decomp.), 
is obtained by the partial esterification of 4-methylaminorsophthalic 
acid with methyl alcohol and hydrogen chloride. H. W. 


Colour and Chemical Constitution. III. Derivatives of 
the Unknown op-Phenolphthalein. Jams Moir (Trans. Roy. 
Soc. S. Africa, 1918, 7, 123—127. Compare A., 1917, 11, 349, 557). 
—The preparation and absorption spectra of a number of phthalein 
derivatives containing one hydroxyl group in the ortho- and a 
second in the para-position to the central carbon atom are 
described. Thus phenol-p-cresolphthalein is obtained by heating 
a mixture of p-cresol and phydroxybenzoylbenzoic acid in the 
presence of zinc chloride. The following substances are prepared 
in a similar manner: op-phenolphthalein-m-carboxylic acid and 
its methyl ether, hydroxydiphenylphthalidecarbozylic acid, 
m-amino-op-phenolphthalein, the corresponding m-methylamino- 
derivatives and its w-carboxylic acid, m-phenyl-op-phenol phthalein, 
and m-nitro-op-phenolphthalein. Attempts to prepare op-phenol- 
phthalein by reduction of m-iodo-op-phenolphthalein did not yield 
the desired result, and further work in this direction was aban- 
doned, since it was discovered that »hydroxybenzoylbenzoic acid 
yields a phthalein-like substance when heated at above 200°, or at 
a lower temperature in the presence of concentrated sulphuric acid ; 
this substance, which resembles phenolphthalein very closely, can 
also be obtained by heating phenolphthaleinoxime with a small 
quantity of sulphuric acid at above 200°, and it therefore appears 
probable that the so-called oxime is in reality the phydroxyanilide 
of p-hydroxybenzoylbenzoic acid. 

It is possible to find a particular strength of alkali in which 
any phthalein gives a colourless solution in the cold, but 
which becomes coloured on heating to near the boiling point, and 
again fades on cooling and keeping. For ordinary phenolphthalein, 
the concentration of alkali is slightly above normal; tetraiodo- 
phenolphthalein requires a much weaker alkali, whilst a-naphthol- 
phthalein requires about 2N-alkali. 

Phenolphthalein-o-carboxylic acid is coloured faintly pink by 
ammonia and deep violet-pink by alkali hydroxide; as an indi- 
cator, it resembles thymolphthalein, but has a more favourable 
colour. The corresponding dicarboxvlic acid is useful in proving 


the presence of definite caustic alkalinity at about WV /100. 
H. W. 


Constitution of the Hydrazone of Benzaldehyde. J. 
Surepa Brianes (Anal. Fis. Quim., 1918, 16, 707—718).—The 
author summarises the evidence for and against the cyclical formula 


of Curtius for the aliphatic diazo-compounds, RR-C<Tl, as com- 


~ 
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pared with the lineal formula, RR*C°NiN, suggested by Angeli 
and later by Thiele. 

The easy oxidation of hydrazones to diazo-compounds suggests 
the investigation of the constitution of the former substances. 
The hydrazone chosen for preliminary examination is that of benz- 
aldehyde, which on oxidation gives phenyldiazomethane. The 
alternative structures which may be assigned to benzaldehyde- 


hydrazone are: CHPRCU and CHPh:N-NH.. 


The following reactions establish the latter formula: 

(1) Benzaldehydehydrazone and phenylcarbimide, 
CHPh:N-NH, + CONPh=NHPh:CO-NH-N:CHPh. 

(2) Benzaldehydehydrazone and phenylthiocarbimide, 
CHPh:N-NH,+ SCNPh=NHPh-CS:NH:N:CHPh. 

(3) Benzaldehydehydrazone and diphenylketen, 
CHPh:N-NH, + CPh,:CO =CHPh,-CO-NH-N:CHPh. 

The product of the last reaction forms white crystals insoluble 
in alcohol, ether, or benzene, slightly soluble in light petroleum 
and glacial acetic acid, m. p. 196°. These reactions are incom- 
patible with the cyclical formula for benzaldehydehydrazone, and 
therefore the lineal formula must be assumed.- WwW. S. M. 


Anilinoquinones. Hermann Suma and WILHELM SuIpA 
(Annalen, 1918, 416, 113—163).—The generally accepted view 
that anilinoquinones are always formed by the transformation of 
an additive compound of the type 

a C(OH):CH oor 
NHAr CHO cK Wy) CH-NHAt 

into N HAr-C< OP Cd >O-NHAr, with the removal of four atoms 
of hydrogen, which reduce two further molecules of the quinone, is 
found not to hold. In some cases, the reaction recognisably passes 
through the monoanilide. In the case of the simplest and most 
reactive components, monoanilides are smoothly formed in accord- 
ance with the equation 2C,H,O.+NH,Ar=C,H,0.-NHAr+ 
C;H,(OH).. The capacity of the group -CO*CH:CH:CO- to form 
anilino-compounds must be connected in some way with the struc- 
ture of the benzene nucleus, because maleic and fumaric esters and 
the cis- and trans-modifications of dibenzoylethylene, in which this 
group occurs, do not react in this way with aromatic amines. 

Under the conditions of the authors’ experiments, the following 
generalisations have been made. p-Benzoquinone in aqueous, 
faintly acetic acid solution yields with all pronouncedly basic 
primary and secondary aromatic amines anilinoquinones, pre- 
dominantly and even sometimes exclusively monoanilinoquinones. 
The intensity of the reaction diminishes as the basic character of 
the amine is weakened by the entrance of acidic substituents. 
Thus the strongest bases (aniline and its homologues, diamines, 
etc.) yield mono- and di-anilides simultaneously, the weaker bases 
(secondary amines, nitroanilines, etc.) yield only monoanilides, 
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whilst the weakest bases do not react in aqueous solution. Tolu- 
quinone yields only monoanilides, and s-xyloquinone does not 
react. 

In alcoholic solution, p-benzoquinone forms only dianilides ; 
monoanilides are present in the mother liquor only when the basic 
component contains acidic substituents. Tolu- and naphtha- 
quinones yield only monoanilides, and s-xyloquinone none. 

The reactions also proceed in glacial acetic acid solution. There- 
fore by a suitable selection of the solvent and of the temperature 
it is possible to make a quinone react once or twice with an amine, 
or a monoanilinoquinone to react with a different base, producing 
a mixed dianilinoquinone. 

The following new derivatives of p-benzoquinone have been pre- 
pared: 5-anilino-2-a-naphthylamino-, Cyg3H,g02N2, yellowish-brown 
powder, m. p. 278—280°; 2-p-chloroanilino-, sepia crystals, decomp. 
about 115°; 2:5-di-p-chloroanilino-, pale brown crystals; 2-0-tolw- 
idino-, dark violet-brown crystals, m. p. 100—104°; 2:5-di-o-tolu- 
idino-, rust-red needles, m. p. 250-—252° ; 2-m-toluidino-, dark violet- 
brown crystals, m. p. 90—100° (decomp.); 2:5-d-m-tolwidino-, 
crimson-red needles, m. p. 256—257°; 2-p-toluidino-, aggregates 
of violet-black needles, m. p. 134—137° (bath at 134°); 2:5-di-p- 
toluidino-, crystals, m. p. 318°; 2-p-acetylaminoanilino-, dark 
erystals; 2-as-m-arylidino-, reddish-brown crystals, m. p. 102°; 
2:5-di-as-m-xylidino-, pale brown crystals, m. p. 297—300°; 
2--cumidino-, brick-red crystals, m. p. 90—106°; 2:5-di-- 
cumidino-, pale red crystals, m. p. 301—303°; 2-o-anisidino-, 
brownish-violet leaflets with metallic lustre, m. p. 114° (not sharp). 

With the object of preparing monoanilides soluble in water, the 
aminobenzenesulphonic acids have been utilised. These do not 
react satisfactorily with p-benzoquinone, but give good results with 
the less reactive 2:6-dichloro-»benzoquinone. By adding to a 
hot alcoholic solution of this a hot aqueous solution of sulphanilic 
acid (1 mol.), and subsequently an aqueous solution of sodium 
acetate (1 mol.), and then barium chloride, barium 2:6-dichloro- 
5-anilino-p-benzoquinone-p!-sul phonate, 

(C;HCI,0,*NH-C,H,°SO,),Ba, 

copper-red leaflets, is obtained, the mother liquor containing 
2:6-dichloroquinol. If the temperature is about 60° at the 
beginning and about 30° at the end of the experiment, the pro- 
duct is mainly the bariwm hydrogen salt. An aqueous solution of 
the barium salt at 100° rapidly acquires chlorine ions and deposits 
a blackish-brown powder, which appears to be the barium salt of 
2-chloro-5-p-sul phoanilino-6-hydroxy-p-benzoquinone. By adding 
sulphanilic acid to a hot aqueous solution of the first-mentioned 
barium salt, the barium hydrogen salt of 6-chloro-2 :5-dianilino-p- 
benzoquinone-p'p"-disulphonic acid is obtained as a brownish-black 
powder. 

2-Methylanilino-p-benzoquinone, C,H,0."NMePh, prepared by 
adding a cold 50% acetic acid solution of methylaniline (1 mol.) to 
an aqueous solution of p-benzoquinone (2 mols.), forms dark red 
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needles, m. p. 125—130°. 2:5-Dimethylanilino-p-benzoquinone, 
leaflets, m. p. 205°, is obtained from its components in alcoholic 
solution. 
2-Methylanilino-p-benzoquinone, like all other monocanilino- 
quinones of the same type, yields mixed dianilinoquinones by tri- 
turation with an aromatic base or by warming with it in alcoholic 
solution. The following 2-methylanilino-y-benzoquinones of this 
kind have been prepared: 5-anilino-, NMePh-C,H,O,-NHPh, 
orange-red crystals; 5-p-carboryanilino-, dark red leaflets; 
5-m-carboxyanilino-, brownish-red crystals; 5-m-chloroanilino-, 
garnet-red needles; 5-o-hydroryanilino-, brown leaflets; 5-m-hydr- 
oxyanilino-, brownish-yellow, metallic crystals; 5-p-bromoanilino-, 
red crystals ; 5-p-sulphoanilino-, prepared in the presence of sodium 
carbonate and 3% hydrogen peroxide, and isolated as the sodium 
salt; 5-a-naphthylamino-, dark brown crystals ; 5-B-naphthylamino-, 
dark violet-brown crystals; 5-p-benzeneazoanilino-, violet-brown 
crystals. 
2-Methylanilino-pbenzoquinone (2 mols.) and p-phenylenedi- 
amine (1 mol.) react in boiling alcohol to form a substance, 
Cy0.H.,0,N,, brownish-green crystals, probably 
(NMePh-C,H.O,-NH).C,H,, 
whilst in the ratio of 4:1, in alcohol, glacial acetic acid or nitro- 
benzene, or by moistening the mixture of the two components with 
a little solvent and warming on the water-bath, a dark green, 
crystalline substance, [(NMePh-C,H,O.).N],C;H,, is obtained, 
m. p. 250—260°. 
2-Methylanilino-p-benzoquinone and benzidine react in warm 
alcohol to form the compound, 
NMePh:C,H,0,"NH-C,H,-C,H,yN He, 
brown needles, m. p. 215—-218°, which is converted by chloranil in 
glacial acetic acid solution into the substance, 
C,Cl,0,(NH-C,H,°C,H,-NH-C,H,0,°N MePh),, 
crystals. 2-Methyl-ptoluidino-pbenzoquinone and _  ;-phenylene- 
diamine in hot alcoholic solution yield a dark green suhstance, 
probably (C,H,-NMe-C,H.O,*NH).C,H,. 
2-Ethylanilino-p-benzoquinone forms dark needles, m. p. 85° 
with previous sintering. 2-Benzylanilino-p-benzoquinone forms 
almost black needles, m. p. 60—70°, whilst 2:5-dibenzylanilino- 
p-benzoquinone, C,H,O.(NPh:CH.Ph),. crystallises in blood-red 
needles, m. p. 155—156°. 2-Methyl-p-toluidino-p-benzoquinone 
forms reddish-yellow needles, m. p. 127°, and 2:5-dimethyl-p- 
toluidino-p-benzoquinone, yellowish-brown, rhombic plates, m. p. 
206°. 2-0-Hydrorymethwylanilino-v-benzoquinone, 
OF-C.H.“NMe:C,H.0,, 
and 2:5-di-o-hudrorymethylanilino-v-benzoquinone are described. 
A table is given of the colorations of the anilinoquinones in 
concentrated sulphuric acid. C. 8. 


Polymerisation Phenomena in the Simple Monoanilino- 


benzoquinones. Hermann Svuipa (Annalen, 1918, 416, 
164—-181. Compare preceding abstract).—The monoanilinoquin- 


i. 82 ABSTRACTS OF CHEMICAL PAPERS. 


ones derived from primary bases are only stable in the pure dry 
state; they polymerise in solution. Dianilinoquinones, and also 
monoanilinoquinones derived from secondary bases, show no 
tendency to polymerise. The polymerisation is probably repre- 
sented thus: 2C,H,O..NHAr —> C,H,0,.-NAr-C,H,(OH),*NHAr; 
the dimeric meriquinonoid form produced can undergo further 
polymerisation. The polymerisation is brought about by heating 
the monoanilinoquinone at its m. p., by heating with water or 
dilute acetic acid, by prolonged boiling with alcohol, or by exposing 
its cold alcoholic solution to intense light. Thus 2-ptoluidino-p- 
benzoquinone yields the dimeride, (C\s;H,,O,N)., m. p. 265—267° 
(in carbon dioxide), from which by reduction with alcoholic 
stannous chloride is produced the quinol, 
C,H;(OH),.*N(C,H,)-C,H.(OH),*N H-C,H,, 
pale yellow crystals, m. p. 236-—237° (in carbon dioxide). Dimeric 
p-toluidino-p-benzoquinone, C,H,0.°N(C;H,)*C,H,O.*N H°C-H,, 
produced by auto-oxidation by boiling the dimeric meriquinone in 
glacial acetic acid or nitrobenzene, forms violet-black crystals with 
green lustre, which remain unchanged’ at 400°; the oxidation is 
also effected by ferric chloride in dilute alcoholic solution. 
C. 8. 


Anilinoquinones from Benzoquinone and the Nitro- 
anilines. Guipo Meyer and Hermann Suipa_ (Annalen, 
1918, 416, 181—188).—The nitroanilines do not react as 
easily as aniline with benzoquinone. In cold aqueous solution, 
a reaction between the nitroanilines and pbenzoquinone is only 
observed when the nitroaniline is used in the form of its hydro- 
chloride in the presence of an excess of hydrochloric acid; in all 
three cases, reddish-brown, crystalline additive compounds separate 
after some hours, but if kept in contact with the mother liquor 
for several weeks change into the mononitroanilino-p-benzoquinones. 
The latter are obtained immediately from the nitroanilines and 
p-benzoquinone in boiling aqueous solution. 2-m-Witroanilino-p- 
benzoquinone and the p-nitro-compound are daik brown and do 
not crystallise well. The o-nitro-compound is less readily obtained. 
All three compounds have indefinite m. p.’s between 290° and 
300°, and develop with sulphuric acid a reddish-violet coloration, 
which turns blue on warming. 

In cold alcoholic solution, a reaction occurs only between 
m-nitroaniline and p-benzoquinone, whereby the additive com- 
pound is formed. In hot alcoholic or, better, hot glacial acetic 
acid solution, the 2:5-dinitroanilino-p-benzoquinones, decomp. 
310—360°, are obtained. 

The nitroanilino- and dinitroanilino-pbenzoquinones are not 
attacked by mild reducing agents. Tin and hydrochloric acid con- 
vert the latter into phenylenediamines and aminoanilinoquinols, 
which could not be isolated. pNitroanilinobenzoquinone was 
reduced by tin and hydrochloric acid to a base, which was isolated 
as the sulphate, C,H,(OH),.*"NH-C,H,-NH,,2H,SO,, prismatic 
needles ; the base itself could not be isolated. C. 8. 


ORGANIC CHEMISTRY. i. 83 

Action of the Isomeric Chloromethylanilines on Benzo- 
and Tolu-quinones. Heinrica Trutscuer (Annalen, 1918, 416, 
189-202. Compare Suida and Suida, this vol., i, 79).—The 
chloromethylanilines in aqueous, faintly acetic acid solution yield 
exclusively monoanilinoquinones with p-benzo- and tolu-quinones ; 
as usual, a second molecule of the quinone is reduced to the quinol. 
Additive products could not be isolated, although they are un- 
doubtedly formed. In alcoholic solution, p-benzoquinone yields 
dianilinoquinones, whilst toluquinone yields only the monoanilino- 
quinone; here again evidence (colour change) has been obtained of 
the intermediate formation of additive compounds. Toluquinone, 
being a weaker oxidising agent than p-benzoquinone, reacts more 
slowly with the aromatic bases. Of these, o-chloromethylaniline 
reacts most slowly and the »compound most rapidly. 

2-p-Chloromethylanilino-p-benzoquinone, C,H,0.*NMe°C,H,Cl, is 
a dark red, crystalline powder, m. p. 145°, the m-chloro-compound 
a reddish-brown powder, m. p. 127°, sintering at 120°, and the 
o-chloro-compound crystallises in pale red needles, m. p. 133° 
(decomp.), sintering at 60°. 4-p-Chloromethylanilinotoluquinone 
forms a dark red, crystalline powder with metallic lustre, m. p. 
156° (from aqueous solution), and dark red needles, m. p. 184° 
(decomp.) (from alcoholic solution), and the o-chloro-compound red 
leaflets with metallic lustre, m. p. 146° (decomp.). 

2 :5-Di-p-chloromethylanilino-p-benzoquinone forms deep bronze 
leaflets with metallic lustre, m. p. 223°, the m-chloro-compound, 
deep yellow leaflets, m. p. 198°, and the o-ch/oro-compound, 
reddish-bronze leaflets with metallic lustre, m. p. 258°. 

2 :5-Di-2! :4!-dichloromethylanilino-p-benzoquinone, which  re- 
quires the presence of hydrogen peroxide for its quick preparation, 
forms brick-red leaflets, m. p. 240°. C. S. 


Citronellol. H. J. Prins (Chem. Weekblad, 1918, 15, 
1378—1380).—Distillation of citronellol yields two fractions, one 
with b. p. 217—219° and the other with b. p. 219—-221°. The 
liquids probably contain isomerides, but these cannot be separated 
by fractionation. 

When free from geraniol and other substances, but containing 
these isomerides, citronellol of maximum purity should have 
D” 0°867—0-869, and its index of refraction should be 
my 1°4586—1°4589. A. J. W. 


Constituents of Oil of Cassia. II. Francis D. Dover (J Ind. 
Eng. Chem., 1918, 10, 1005—1006. Compare A., 1916, i, 155).— 
Oil of cassia was found to contain cinnamaldehyde (75 to 90%), 
cimmamyl acetate, phenylpropyl acetate (?), o-methoxycinnam- 
aldehyde, salicylaldehyde (0-1 to 0°2%), coumarin, benzoic acid, 
salicylic acid, an unidentified liquid acid, benzaldehyde, and 
o-methoxybenzaldehyde. [See, further, J. Soc. Chem. Ind., 1919.] 

W. P. S. 


ABSTRACTS OF CHEMICAL PAPERS. 


Constitution of Substances from Guaiacum Resin. 
G. Scnroeter, L. Licutenstapt, and D. Irtnev (Ber., 1918, 51, 
1587—1613).—The milk test with extract of guaiacum resin is not 
entirely satisfactory, since it depends on the quality of the extract. 
Before examining the chemistry of the blue compound, it is neces- 
sary to determine the structure of the substance (or substances) in 
the resin which produces it. 

The two substances of unknown constitution obtained by the 
dry distillation of guaiacum resin are guaiene and pyroguaiacin. 
The latter is known to be a hydroxymethoxy-derivative of the 
former (Herzig and Schiff, A., 1897, i, 254; 1898, i, 327, 530). 
Guaiene is now proved to be 2:3-dimethylnaphthalene by synthesis. 
B-Phenylisopropyl bromide, CH.Ph-CHMeBr, b. p. 107—109°; 
16 mm., D'6-4 1-2908, obtained from the alcohol and hydrobromic 
acid (saturated at 0°) at 100°, reacts with ethyl malonate and 
alcoholic sodium ethoxide on the water-bath to form ethyl B-pheny- 
isopropylmalonate, CH,Ph-CHMe-CH(CO,Et),, b. p. 182—183° 
14 mm., D'®-4 1-0673. This is converted in the usual manner into 
ethyl B- phenylisopropylmethylmalonate, b. p. 188°/16 mm., 
D184 1°0505, which yields the acid, C,,H,,O0,, colourless crystals, 
m. p,. 158—160° (decomp.), by hydrolysis. The acid, heated at 
170—190°, yields y-phenyl-aB-dimethylbutyric acid, 

CH,Ph-CHMe-CHMe:CO,H, 

b. p. 179—180°5°/13 mm., the acid chloride of which, b. p. 
136—143°/13 mm., is converted in light petroleum (b. p. 60—70°) 
by aluminium chloride into 1-keto-2:3-dimethyl-1:2:3:4-+tetra- 
hydronaphthalene, b. p. 148—150°/17 mm., m. p. —1°, D®! 1-019. 
This is reduced by sodium and alcohol to 2:3-dimethyltetrahydro- 
naphthol, m. p. 110—114°, b. p. 148—152°/18 mm., which loses 
water at above 200° and yields 2 :3-dimethyl-A'-dihydronaphthalene, 
b. p. 120—140°/16 mm., the dibromide of which is converted by 
boiling methyl-alcoholic potassium hydroxide into 2:3-dimethyl- 
naphthalene, m. p. 104—104°5° (picrate, m. p. 123—124°), which 
is identical with guaiene. 

Pyroguaiacin is converted by boiling alcoholic potassium hydr- 
oxide and methyl sulphate into pyroguaiacin methyl ether, 
C\oH,)9(OMe)., leaflets, m. p. 149—150°, the oxidation of which by 
sodium dichromate and glacial acetic acid at 95—115° yields pyro- 
guaiacinquinone methyl ether, C,,H,,O,, yellow needles, m. p. 
241—242°. For reasons given below, pyroguaiacin is almost 
certainly 6-hydroxy-7-methoxy-2 : 3-dimethylnaphthalene. 

Guaiaretic acid, the extraction of which from guaiacum resin 
by ether is described in detail, has the formula C.,H.,O, (Herzig 
and Schiff, Joc. cit.. give Cs,Ho,.O,), and is now found to be optic- 
ally active, [al,, —94° in alcohol, and unsaturated. It is converted 
by methyl sulnvhate and hot aqueons-alcoholic potassium hydroxide 
into a methyl ether, C.cH,.(OMe),, colourless needles. m. p. 
94—95°, fal, —92° in alcohol, which is reduced by sodivm and 
boiling alcohol or in solution in tetrahydronaphthalene at 180° by 
hydrogen and a nickel catalyst under a pressure of 40—50 kilog. 
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to hydroguaiaretic acid methyl ether, CygH,g(OMe),; in both cases 
a mixture of the z-acid, crystals, m. p. 100—101°, and the /-acid, 
flat prisms, m. p. 86—87°, [a], —27° in alcohol, is obtained. 

Herzig and Schiff’s norguaiaretic acid (loc. cit.), obtaineds in 
poor yield from guaiaretic acid and boiling hydriodic acid, is 
obtained in much better yield from hydroguaiaretic acid methyl 
ether, and is reconverted into this by methylation ; it is therefore 
norhydroguavaretic acid. 

i-Dibromohydroguaiaretic acid methyl ether, C,gH,Br.(OMe),, 
colourless needles, m. p. 130°5—-131°5°, is obtained by the bromin- 
ation of ié-hydroguaiaretic acid methyl ether or guaiaretic acid 
methyl ether in glacial acetic acid, dehydroguaiaretic acid methyl 
ether (below) being also formed in the latter case. 1-Dibromo- 
hydroguaiaretic acid methyl ether, colourless crystals, m. p. 
121—122°, [a], —42° in alcohol, is obtained by brominating 
/-hydroguaiaretic acid methyl] ether. 

i-Dinitrohydroguaiaretic acid methyl ether, C,gHyg(NO,).(OMe),, 
yellow crystals, m. p. 150—151°, obtained by adding nitric acid, 
D 1:4, to i-hydroguaiaretic acid methyl ether or guaiaretic acid 
methyl ether in glacial acetic acid solution, is smoothly reduced in 
tetrahydronaphthalene solution by hydrogen and _ nickel to 
i-diaminohydroguaiaretic acid methyl ether, faintly violet needles, 
m. p. 124—125°; attempts to resolve this base by means of 
d-tartaric acid were unsuccessful. 1-Dinitrohydroquaiaretic acid 
methyl ether, yellow crystals, m. p. 122—123°, [a],, —49°5° in 
glacial acetic acid, is obtained by the nitration of /-hydroguaiaretic 
acid methyl! ether. 

The reduction of /-guaiaretic acid and of its methyl ether yields 
a mixture of optically active and inactive hydro-derivatives, and 
therefore possibly racemisation has occurred. Since it is shown, 
however, that the hydro-derivatives racemise with great difficulty, 
an alternative explanation of the formation of the inactive modifi- 
cation is that a second carbon atom is rendered asymmetric by the 
reduction, the inactive hydro-derivative being internally compen- 
sated. In favour of the symmetric structure thus postulated is 
the formation of the probably symmetrically substituted dibromo- 
and dinitro-derivatives and the failure to resolve the diamino- 
derivative. Hydroguaiaretic acid methyl ether would therefore 
be aB8-diveratrvl-By-dimethylbutane, 

C,H,(OMe).°CH.-CH Me-CH Me:CH.:C,H.(OMe),, 
and guaiaretic acid methyl ether would have the formula 

C,H,(OMe),-CH:CMe-CHMe-CH,-C,H,(OMe),, 

the positions of the two methyl groups being determined by the 
fact that guaiaretic acid can be converted through pyroguaiacin 
into guaiene (2: 3-dimethylnaphthalene). 
_ An extraordinary transformation of guaiaretic acid methyl ether 
is its reduction to hydroguaiaretic acid methyl ether by potassium 
permanganate in acetone-glacial acetic acid solution, veratric acid 
also being formed. The explanation is found in the action of 
Hiibl’s iodine solution on guaiaretic acid methyl ether (1 mol.), 
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whereby a mixture of i-hydroguaiaretic acid methyl ether and 
dehydroguaiaretic acid methyl ether, CooH,4O,, colourless crystals, 
m. p. 178-5—179°, optically inactive, is obtained in the proportion 
of+1:2 by the consumption of 1 mol. of iodine. This change is 
represented by the equation 
3C,H;(OMe),*CH:CMe-CH Me:CH,°C,H,(OMe), = 
C;H,(OMe),*CH.*CH Me-CH Me’CH,°C,H;(OMe), + 
CH=—->==—CMe 
9 Y 
20gH (OMe) <oc.H,[ /Me],):CMe + 6H. 
It is probable, therefore, that in the preceding reaction with 
potassium permanganate, a portion of the guaiaretic acid methyl 
ether undergoes ring closure to a naphthalene derivative (which is 
then oxidised, yielding veratric acid and other products), the 
hydrogen produced reducing another portion to hydroguaiaretic 
acid methyl ether, which is stable towards permanganate. 

By treatment with 2N-sodium hydroxide and methyl sulphate, 
guaiaconic acid yields a methyl ether, an amorphous, yellow 
powder, m. p. 94—-102°, softening at 82°, which, unlike guaiaconic 
acid, does not develop a blue colour with lead peroxide. By oxida- 
tion with potassium permanganate in acetone—glacial acetic acid 
solution, the ether yields a comparatively large amount of veratric 
acid and other products, which were not identified. 

Believing at first that guaiene was 1 :2-dimethylnaphthalene, the 
authors synthesised this substance as follows. By treatment of 
their sodio-derivatives with methyl iodide in warm benzene, the 
B-phenylethylmalonic esters yield, respectively, methyl B-phenyl- 
ethylmethylmalonate, b. p. 178—180°/18 mm., and the ethyl ester, 
b. p. 182—184°/12 mm., from which B-phenylethylmethylmalonic 
acid, colourless crystals, m. p. 150° (decomp.), is obtained. At 
150—180°, the acid is converted into y-phenyl-a-methylbutyric 
acid, b. p. 167°/11 mm., the acid chloride of which, b. p. 
125°/12 mm., is converted in light petroleum solution by 
aluminium chloride into  1-keto-2-methyl-1:2:3:4-tetrahydro- 
naphthalene, b. p. 127—131°/12 mm. This is converted by 
ethereal magnesium methyl iodide into 1-hydrozxy-1 :2-dimethy!- 
1:2:3:4-tetrahydronaphthalene, b. p. 135—140°/15 mm., m. p. 
64—66°, which at 160—180° yields 1:2-dimethyl-A'-dihydro- 
navhthalene, b. p. 250—251°/atm. or 114—116°/15 mm., 
D!? 0:9885, ,, 15763. The dibromide of the latter, a pale yellow 
oil, is converted by boiling methyl-alcoholic potassium hydroxide 
into 2-methul-1-methylene-A?-dihydronaphthalene, b. p. 157°/ 
15 mm., which yields 1:2-dimethylnaphthalene, b. p. 139—140°/ 
15 mm. (nicrate, orange-red crystals, m. p. 129°5—-130°5°), by 
boiling with glacial acetic acid containing hydrogen chloride. 


C. S$. 


Classification of Organic Colouring Matters. M. 
Dominrxiewicz (Chem. Zeit., 1918, 42, 549—550, 562—564).— 
In the method of classification proposed, the substances are 
arranged under chief types depending on the constitution of the 
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nucleus, these types being subdivided into classes. The types 
include the quinone type, the diphenytmethane type, the safranine 
type, the indigo type, etc. Sulphur derivatives and substances of 
unknown constitution form two separate classes. W. P.S. 


Tannin and the Synthesis of Similar Substances. V. 
Emit Fiscuer and Max Breromann (Zer., 1918, 51, 1760—1804. 
Compare A., 1912, i, 471, 887; 1913, i, 479; 1915, i, 437).— 
Previous attempts to prepare pentadigalloylglucose did not lead to 
the desired result, owing to the unfavourable properties of the 
methylearbonato-compounds. Recently, however, it has been found 
possible to prepare the penta-acety] derivatives of m- and p-digallic 
acids and the corresponding chlorides in the crystalline state (A., 
1918, i, 172); from these, the penta-(penta-acetyldigalloyl)-glucoses 
have now been prepared, as well as the corresponding penta- 
(digalloyl)-glucoses. Penta-(m-digalloyl)-8-glucose is shown to be 
remarkably similar to Chinese tannin, the only point of difference 
noted being in the specific rotation in aqueous solution. Since, 
however, the solutions are colloidal in character and their optical 
activity is greatly influenced by small factors, the authors do not 
consider the discrepancy is necessarily fundamental. 

The chemistry of the pentagalloylglucoses has been further 
‘studied (compare A., 1915, i, 437), and, through the triacetyl- 
galloyl derivatives, it has now been found possible to isolate pro- 
ducts which consist almost entirely of the pentagalloyl derivatives 
of a- and B-glucose respectively. 

The preparation of 1-galloylglucose, 

C,H,(OH),-CO-0-CH-CH(OH)-CH(OH)-CH-CH(OH):-CH,-OH 

t O ! 
is also described, this being the first acyl derivative of glucose to 
which a definite structure can be with certainty assigned. It is 
in all respects identical with the glucogallin isolated by Gilson from 
Chinese rhubarb (A., 1903, i, 355). 

Penta-acetyl-m-digalloyl [penta-acetory-m-benzoyloxybenzoyl | 
chloride, CyH.(OAc),*CO-O-C,H,(OAc),*COCI, six-sided _ plates, 
m. p. 180° (corr.), after slight previous softening, is obtained by 
the action of phosphorus pentachloride on m-digallic acid in the 
presence of chloroform, and is converted by methyl alcohol in the 
presence of quinoline into methyl penta-acetyl-m-digallate, m. p. 
167—168° (corr.) (compare A., 1918, i, 174). It reacts with 
B-glucose to yield penta-(penta-acetyl-m-digalloyl)-B-glucose, 

[C,;H,(OAc),*CO-O-C,H,(OAc),*CO],C,H,O,, 
two specimens of which had [a]? +3°79° and [a]? +2°60° in 
stetrachloroethane. [Penta-(penta-acetyl-p-digalloyl)-B-glucose is 
obtained in a similar manner; it has [a]f +1-54° (in s-tetrachloro- 
ethane), and resembles the m-derivative so closely that an 
analytical distinction is almost impossible.] Penta-(m-digalloyl)- 
B-glucose is prepared by deacetylation of the acetyl derivative with 
cold aqueous sodium hydroxide at 0°, and is purified by means of 
the potassium salt; according to the method of separation, it forms 
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a pale brown, light, amorphous powder, or a compact, honey-yellow, 

brittle mass. When hydrolysed by dilute sulphuric acid, it gives 
approximately the same amount of dextrose and gallic acid as 
does Chinese tannin. When treated with diazomethane, it yields 
penta-(pentamethyldigalloyl)-glucose, which, like the earlier pre- 
parations, is not perfectly uniform, but which shows a very close 
analogy with the methyl derivative of the natural Chinese tannin. 
Reacetylation of penta-(m-digalloyl)-8-glucose shows that a certain 
amount of change (possibly isomerisation of the f-glucose to 
a-glucose derivative) occurs either during hydrolysis or on treat- 
ment with acetic anhydride. 

Penta-(penta-acetyl-m-digalloyl)-a-glucose is prepared in the 
same manner as the §-derivative; individual preparations had 
[a], +30°8°, +27°7°, and +25°5° (in s-tetrachloroethane), point- 
ing to admixture with varying amounts of the B-isomeride. [The 
corresponding penta-(penta-acetyl-p-digalloyl)-a-glucose shows the 
closest analogy with the B-compound.|] Penta-(m-digalloyl)-a- 
glucose is a pale brown, amorphous powder which can only be dis- 
tinguished from the B-glucose derivative by its specific rotation ; 
it has [a]i’+43°8° (in water), [a]i}+35°8° (in alcohol), and 
[a] +40-1° (in acetone). 

Acetylation of Chinese tannin yields a penta-(penta-acetyldi- 
galloyl)-glucose closely similar to penta-(penta-acetyl-m-digalloyl)-- 
B-glucose ; the regenerated tannin, however, is found to differ some- 
what from the original specimen. 

Penta-(triacetylgalloyl)-a-glucose, [Cg,.H,(OAc),*CO|,C,H,0,, — is 
prepared in the usual manner from a-glucose and triacetylgalloyl- 
chloride; it forms an amorphous mass, having [a], +42°7° to 
+46°95° in s-tetrachloroethane. Deacetylation is accomplished by 
means of sodium acetate in aqueous acetone solution; the penta- 
galloyl-a-glucose thus obtained is distinguished from the previous 
preparation (by hydrolysis of penta-[trimethylcarbonatogalloy]]-a- 
glucose by alkali) by a considerably higher specific rotation in 
aqueous and alcoholic solution, but otherwise the resemblance is 
very close. On treatment with acetic anhydride, the original 
acetyl derivative is regenerated. Diazomethane converts it into 
penta-(trimethylgalloyl)-a-glucose, identical with that previously 
described (loc. cit.). 

Penta-(triacetylgalloyl)-B-glucose is a pale yellow, amorphous 
mass which has [a|p +5°61° or +4°1° in s-tetrachloroethane ; when 
deacetylated, it yields pentagalloyl-8-glucose, having [a]} +23°3° 
(in alcohol), [a] +13°6° and +13-1° in 10% and 1% aqueous 
solution. When treated with diazomethane, it gives a penta-(tri- 
methylgalloyl)-8-glucose which, in its properties and optical 
activity, closely resembles the preparation previously described 
(A., 1915, i, 438), but which, unlike the latter, could not be caused 
to crystallise. Reacetylation yields a product closely resembling 
the original substance. Hydrolysis of the two penta-(triacetyl- 
galloyl)-glucoses by alkali at 0° yields a- and f-derivatives re- 
spectively, which are quite distinct, although less so than when 
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sodium acetate is used. (In the case of the corresponding methyl- 
carbonato-compounds, practically identical products were obtained 
when the hydrolysis was effected by alkali at the ordinary tempera- 
ture. 

EES TREE De a [C,H,(OAc)-CO];C,H-O,, 
forms fine needles, m. p. 158—159° (corr.), [a]? + 124°7° in s-tetra- 
chloroethane; during the preparation, considerable quantities of 
the B-isomeride are formed, which are removed during purification. 
The corresponding penta-(p-hydroxybenzoyl)-a-glucose could not 
be caused to crystallise, but the specific rotation of the product 
(+163-4° in alcohol) was considerably greater than that previously 
found ; on reacetylation, it yielded the crystalline acetyl derivative 
in excellent yield. The preparation of penta-(p-acetorybenzoyl)- 
B-glucose and of vpenta-(p-hydroxybenzoyl)-B-glucose is also 
described, but the substances could not be caused to crystallise, and 
are probably admixed with the corresponding a-derivatives. 

1-Triacetylgalloyl-2 :3:5:6-tetra-acetylglucose is prepared from 
acetobromoglucose and silver triacetylgallate; it forms microscopic 
needles or four-sided leaflets, m. p. 125—-126° (corr.), after slight 
softening, [a|/> —24°4° in s-tetrachloroethane. It may also be 
obtained from tetra-acetylglucose and triacetylgalloyl chloride. 
When dissolved in alcohol and treated with ammonia at 20°, it 
yields 1-monogalloyl-8-glucose, microscopic, oblique prisms or plate- 
lets, m. p. 214—215° (corr.; decomp.), when rapidly heated, 
202—203° (corr.; decomp.) when slowly heated ; it has [u]}/-25°6° 
in aqueous solution. The product is quite distinct from the gluco- 
gallic acid described by Feist (A., 1912, i, 566, 888; 1913, i, 70). 
When reacetylated, it yields triacetylgalloyltetra-acetylglucose. 
Its action towards enzymes has been investigated. Its identity 
with glucogallin is established both by chemical tests and by 
measurement of the crystals. 1-Galloyl-B-glucosemonoacetate 
forms colourless needles, [a]}} +10°5° (in alcohol); it has no dis- 
tinct m. p., but, when rapidly heated, is converted into a viscous, 
turbid liquid at about 150° after marked softening. 1-Galloyl-B- 
glucosetetra-acetate (%) crystallises in needles, m. p. about 
136—137°, [a],, + 38-7° (in alcohol), but its isolation in the pure 
condition is not claimed. 

1-Benzoyltetra-acetylglucose is prepared from benzoyl chloride 
and 2:3:5:6-tetra-acetylglucose, and agrees in its properties with 
the product described by Zemplén and Laszlé (A., 1915, i, 651) 
except in specific rotation ({[a)} —26-6° in chloroform). 1-0-A cet- 
oxybenzoyl-2 :3:5:6-tetra-acetylglucose crystallises in microscopic, 
flat prisms. It has m. p. 116—117° (corr.), [a]$—41°0° in s-tetra- 
chloroethane. H. W. 


Structure of £-Glucosidogallic Acid. Emm Fiscuer 
and Max Beremann (Ber., 1918, 51, 1804—-1808).—The work of 
Fischer and Strauss (A., 1913, i, 180) has led to the supposition 
that B-glucosidogallic acid contains the sugar residue attached to 
the phydroxyl group of gallic acid; this hypothesis is confirmed by 
its conversion into glucosyringic acid (Mauthner, A., 1910, i, 667). 
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Ethyl tetra-acetylglucosidogallate is converted by diazomethane 
into ethyl tetra-acetylglucosyringate, from which glucosyringic acid 
is obtained by hydrolysis with barium hydroxide; the free acid 
has m. p. about 225° (decomp.) when moderately rapidly heated 
and [a]j;—18-18° (as sodium salt) in water. 

Ethyl triacetylgallate has m. p. 138—139° (corr.) instead of 
132—134° (A., 1915, i, 683). 

Ethyl hexa-acetylglucosidogallate has m_ p. 176—177° (corr.), 
[a] —19-0° in tetrachloroethane solution. H. W. 


Digitalis Substances. XXXVIII. H. Kuiviani (Ber., 
1918, 51, 1613—1639. Compare A., 1916, i, 493).—The pre- 
liminary crystallisation from 85% alcohol is unnecessary in order 
to separate the digitonin from the gitonin in “crude digitonin 
amylate” (Ber., 1916, 49, 701). It suffices to dissolve the crude 
amylate in ten parts of boiling 50% alcohol; on cooling, gitonin 
material separates first and pure digitonin subsequently. 

A sample of “soluble digitonin’’ supplied by Merck proved to 
be identical with a new glucoside obtained from the final mother 
liquor of the crude digitonin (loc. cit.). 

The sugar syrup previously obtained (loc. cit.) could not be made 
to crystallise, because the sugars in the syrup, which had been 
produced in an alcoholic medium, are present chiefly in the form 
of ethyl glucosides. After a second hydrolysis with hydrochloric 
acid, a partial crystallisation can be effected, and d-galactose 
obtained by inoculation; dextrose, identified as d-gluconic acid, is 
present, and apparently also a third sugar, a ketose, since the 
syrup is shown to contain oxalic and glycollic acids. (The hydro- 
chloric acid was removed by silver oxide, and it is known that 
silver oxide acts on hexoses, particularly keto-hexoses, to produce 
these two acids.) 

During the conversion of digitogenin, C;,H,,0,, into digitogenic 
acid, C,,H,,O,, three atoms of carbon are removed. Their fate 
has not been ascertained; it is shown that they do not appear as 
acetone, acetaldehyde, malonic, propionic, or carbonic acid. 

Digitogenic acid has [a], —67°1° in aqueous potassium hydr- 
oxide, and forms a magnesium salt, C,,H,.O,Mg,7H,O, small, hard 
nodules of minute needles. £-Digitogenic acid has [a],, —60°2° in 
aqueous potassium hydroxide, and forms a magnesium salt, micro- 
scopic prisms and needles with 7H,O. The m. p. of digitogenic 
acid is altered by crystallisation, and is therefore no safe criterion 
for identification. The acid is not reduced by hydrogen and 
colloidal palladium, amalgamated zinc and hydrochloric acid, or 
zine dust and acetic acid. 

The acid, C,,H.,O0;, obtained by the oxidation of digitogenic 
acid in about 15% yield (loc. cit.), is obtained in about 27% yield 
by oxidising the amorphous precipitate thrown down by adding 
water to the mother liquor of the crude digitogenic acid. It is 
oxidised by potassium permanganate in strongly alkaline solution, 
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yielding an amorphous acid, C,,H.0;,H,O, decomp. 120—130°, 
softening at about 70°, which forms an amorphous magnesium 
salt, (C)5H907)2.Mg3,5H,0. 

The mother liquor of the crude acid, CjgH,,O, (loc. cit.), con- 
tains, in addition to other substances, at least two very easily 
soluble acids, one of which has been identified as ethylsuccinic acid. 

The oxidation of gitogenic acid by hot chromic, acetic, and 
sulphuric acids yields an acid, C,gH.,O0,, tufts of needles, m. p. 
210°, sintering at about 206° (calcium salt, C,gH,,O,Ca,2H,O), an 
acid, CygHgOg, m. p. 201—202° (calctum salt, CygH,g0,Ca, 
amorphous), and ethylsuccinic acid. 

Digitoxigenin is not reduced by hydrogen and _ colloidal 
palladium, and is oxidised by chromic and acetic acids, yielding a 
neutral substance, C,gHo,0,, crystals, m. p. 185°. 

Digitaligenin forms an acetyl derivative, Co;H,,0,;Ac,, colourless 
prisms or needles, m. p. 201—202° (digitaligenin also has m. p. 
201—202°, not 210—-212°, as stated previously), and is reduced 
in aqueous methyl-alcoholic solution by hydrogen and colloidal 
palladium, yielding a substance, CygHos(or39,03,HoO, crystals, m. p. 
182—184°, sintering at 175°, which is oxidised by chromic and 
acetic acids, yielding a neutral substance, CygHo)..2903, stout 
crystals, m. p. 190—192°, and an acid, C,,H,,O, (by analysis) or 
C,,H,,0, (by titration and by analysis of the calctwm salt), colour- 
less prisms sintering at 240—245° without melting. C. S. 


The Isomeric Lactones, Caryophyllin and Urson. 
Francis D. Dopce (J. Amer. Chem. Soc., 1918, 40, 1917—1939).— 
Comparison of caryophyllin and urson shows a very close similarity 
of these compounds; in strictly chemical properties no differences 
have been observed, but the variations in the physical properties 
appear to warrant the conclusion that they are isomerides of very 
similar structure. The balance of evidence is in favour of a lactonic 
constitution, but in certain respects (practically instantaneous 
neutralisation of alkali in alcoholic solution, opening of lactone ring 
on acetylation) an unusual behaviour is exhibited. 

Caryophyllin is most readily obtained in the pure state through 
the potassium salt, and crystallises in white needles (+2H,O); the 
anhydrous substance has m. p. about 310° (corr.), [a], +54°5° in 
alcoholic solution; in a vacuum tube at 280—300° it sublimes in 
characteristic rosettes. The potassium salt forms well-defined 
prisms (+1°5H,O); the anhydrous salt has [a]? +63°4° in ethyl 
alcohol, [a]°+67°7° in methyl alcohol. Analyses lead to the 
formula Cy,H,O,K for the salt, and hence to (C,)H,,0), for caryo- 
phyllin. The calcium, lead, magnesium, zinc, and silver salts are 
described 

Acetylation of caryophyllin under various conditions leads to the 
formation of diacetylcaryophyllinic acid and acetylcaryophyllin ; the 
former substance is somewhat unstable, but can be obtained in the 
pure state by evaporation of an ethereal solution of the crude 
acetylation product at the ordinary temperature. It slowly loses 
acetic acid at the ordinary temperature, and is converted into 
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acetylearyophyllin by boiling ethyl alcohol or glacial acetic acid, 
The potasseum salt is described. Acetylcaryophyllin forms white, 
efflorescent needles, m. p. 260—265°, and yields a potassium salt 
which is readily soluble in alcohol. A very sparingly soluble sub- 
stance, possibly a polymeric acetate, is also obtained during the 
acetylation of caryophyllin. 

Oxidation of caryophyllin with fuming nitric acid yields caryo- 
phyllic acid, which is shown to be a somewhat unstable, tribasic 
acid, Cy,;H,;0O,(CO,H), giving a characteristic, sparingly soluble, 
mono-potassium salt. When heated with acetic anhydride it yields 
a compound, m. p. 210—213° (slight decomp.), which appears to be 
an acetyl dilactone, C;,H,,O,, a molecule of carbon dioxide being 
eliminated during the process. 

Urson in its general properties is very similar to caryophyllin. 
The most striking difference is shown by the potassium salts, that 
derived from urson being freely soluble in ethyl alcohol, in which 
the caryophyllin salt is sparingly soluble; a method of separation 
is based on this dissimilarity. The l/ead, zinc, magnesium, and am- 
monium (?) salts of urson are described. Urson diacetate (diacetyl- 
ursonic acid) closely resembles the corresponding derivative of 
caryophyllin, but is, in general, more soluble and less stable. De- 
composition to the mono-acetate occurs so readily that it was found 
impossible to prepare a pure compound. Acetylurson separates 
from alcohol in plates or prisms (+ 5H,O) quite different in appear- 
ance from the caryophyllin compound. It was not found possible 
to purify the product formed by the oxidation of urson with fuming 


nitric acid. H. W. 


4-Phenylcoumarins. II. Aporr Sonn (Ber. 1918, 51, 
1829—1832. Compare A., 1918, i, 401)—Further examples of the 
formation of 4-phenylcoumarins are given. 

Chloroacetylresorcinol dimethyl ether, m. p. 114—115° after 
softening at 112° [Tambor and du Bois (A., 1918, i, 395) give 119°], 
is obtained by the action of hydrogen chloride on an ethereal sotu- 
tion of resorcinol dimethyl ether and chloroacetonitrile in the pres- 
ence of zinc chloride, and is converted by potassium cyanide into 
eyanoacetylresorcinol dimethyl ether, prisms or plates, m. p. 
152—153°. The latter condenses with phloroglucinol in _ glacial 
acetic acid solution under the influence of zine chloride and hydro- 
gen chloride, yielding 5: 7-dihydrory-2' :4'-dimethory-4-phenylcou- 
marin, hexagonal prisms, m. p. 232° (decomp.). 

Similarly, cyanoacetylcatechol, m. p. 222° (decomp.), after previous 
softening, condenses with phloroglucinol to 3/:4/:5:7-tetrahydroxy- 
4-phenylcoumarin, which, after being purified through the acetyl 


derivative, forms platelets (+ 2H,O), m. p. about 270° (decomp.). 
H. W. 


Improvements in and Relating to Synthetic Drugs 
[Mydriatic Alkaloids]. Nacayosn1 Nacar (Brit. Pat. 120936). 


—Synthetic racemic N-methylmydriatine, 
OH-CHPh-CHMe-NHMe, 
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or its salts is prepared by the condensation of benzaldehyde with 
nitroethane by agitation for several hours at the ordinary tempera- 
ture in the presence of a small quantity of a solution of a weak 
alkali, such as an alkali carbonate or hydrogen carbonate, or phos- 
phate, or pyridine, etc. The condensation product, phenylnitro- 
propanol, OH-CHPh-CHMe-NO,, is separated by extraction with 
ether and freed from benzaldehyde by shaking the ethereal solution 
with aqueous sodium hydrogen sulphite. The oily residue is dis- 
solved in dilute alcohol, the calculated quantity of formaldehyde is 
added, and the mixture is reduced at a low temperature by adding 
dilute acetic acid and zinc dust. The liquid is filtered and the zinc 
precipitated by hydrogen sulphide; the solution is evaporated in a 
vacuum and the resinous residue is shaken with dilute hydrochloric 
acid and ether. The hydrochloride of the base is obtained by eva- 
porating the aqueous layer, and is recrystallised from absolute 
alcohol. This synthetic ephedrine differs in constitution from 
Fourneau’s ephedrine (A., 1907, i, 762), and is the racemic form of 
natural ephedrine. J. F. B. 


Alkaloids of the Betel Nut. Kari Freupenserc (Ber., 1918, 51, 
1668—1682).—Guvacine is 1 :2:5: 6-tetrahydropyridine-3-carboxylic 
acid according to the author (A., 1918, i, 403) and 1:2:5:6-tetra- 
hydropyridine-4-carboxylic acid according to Hess and Liebbrandt 
(A., 1918, i, 401). The author now shows that his view is the 
correct one by (i) the direct comparison (mixed m. p.’s, etc.) of 
corresponding derivatives of guvacine and Wohl and Johnson’s 
1:2:5:6-tetrahydropyridine-3-carboxylic acid, (2) by the identity 
of V-methylguvacine with natural arecaidine, and (3) by a compari- 
son of dihydroguvacine with nipecotinic acid and isonipecotinic acid. 
Contrary to the statement of Hess and Leibbrandt, dihydroguvacine 
differs in every way from ‘ésonipecotinic acid, and is completely 
identical with nipecotinic acid (piperidine-3-carboxylic acid). Di- 
hydroguvacine has m. p. 261° (decomp. ; corr.), not above 320°, as 
stated by Hess and Leibbrandt (/oc. cit.). The nipecotinic acid 
used by Hess and Leibbrandt was in reality almost pure isonipeco- 
tinic acid. Several other errors in their paper are corrected; for 
example, V-methylguvacine (arecaidine, arecaine), when esterified by 
alcoholic hydrogen chloride, is not demethylated at the nitrogen 
atom. Cc. 8. 


The Physical Constants of Nicotine. I. Specific Rotatory 
Power of Nicotine in Aqueous Solution. Harry Jepncorr 
(T., 1919, 115, 104—108). 


Some Derivatives of Pyrrole. IV. G. Kari Atmsrrém 
(Annalen, 1918, 416, 279-290. Compare A., 1913, i, 1240; 1915, 
i, 989; 1916, i, 568).—In some reactions 5-hydroxy-4-acetyl-1 : 3-di- 
phenylpyrrole (A., 1916, i, 568) behaves as though it were the 5-keto- 
compound. It is not attacked by boiling alkali hydroxide and benz- 
aldehyde, but by heating with methyl iodide and alcoholic sodium 
methoxide at 100° yields a mixture of 4-acetyl-1 :3-diphenyl-4- 
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methyl-5-pyrrolone, colourless crystals, m. p. 115—116° (semicarb- 
azone, m. p. 217° [decomp.]), and 1 : 3-diphenyl-4-methyl-5- -pyrrolone, 
colourless needles, m. p. 113—114°. The latter of these is also 
obtained by heating the former with moderately concentrated sul- 
phuric acid, and is oxidised by chromic and acetic acids to phenyl- 


; ered CMe-CO : 
methylmaleinphenylimide, Uph-co> NPD: pale yellow, quadratic 


plates, m. p. 106—107°, from which aniline and phenylmethy/- 
maleic anhydride, m. p. 94—95°, are obtained by boiling with 
alcoholic sodium ethoxide. 

By heating on the water-bath with 2N-sodium hydroxide and a 
large excess of methyl sulphate, 5-hydroxy-4-acetyl-1 :3-dipheny!- 
pyrrole yields 1:3-diphenyl-4-methyl5-pyrrolone and 4-acetyl-5- 
methoxy-| :3-diphenylpyrrole, colourless crystals, m. p. 101°, which 
forms a semicarbazone, pale yellow crystals, m. p. 215° (decomp.), 
yields 1 : 3-diphenyl-5-pyrrolone by heating with moderately concen- 
trated sulphuric acid, and is converted into 4-cinnamoyl-5-methoxy- 
1 :3-diphenylpyrrole, yellow crystals, m. p. 111—112°, by heating 
with aqueous-alcoholic sodium hydroxide and benzaldehyde. 

1:3-Diphenyl -4-ethyl-5-pyrrolone, colourless plates, m. p. 
118—119°, yields phenylethylmaleinphenylimide, yellow, rhombic 
plates, m. p. 79—80°, by oxidation, from which aniline and pheny/l- 
ethylmaleic anhydride, m. p. 46°, are obtained by the action of 
sodium ethoxide. 

5-Hydroxy-4-acetyl-1 : 3-diphenylpyrrole does not yield crystalline 
products by treatment with acetic anhydride, diazomethane, or 
acetyl chloride, but it reacts with magnesium methyl iodide and then 
with acetyl chloride to form a substance, C,gH,,O,N, colourless 
needles, m. p. 119—120°. C. 8. 


General Reaction of Ketones. I. Guarzscn (Gazzetta, 
1918, 48, ii, 83—98).—-The author has extended his work on the 
condensation of ketones with ethyl cyanoacetate in presence of 
ammonia or an amine (A., 1902, i, 819) to benzyl methyl] ketone and 
its homologues in order to ascertain which ketones react incom- 
pletely or not at all with the cyanoacetate, and to study the manner 
in which the new compounds decompose with formation of hydro- 
carbons. 

3: 5-Dicyano-2 :6-diketo-4-benzyl-4-methyl piperidine, 


CH,Ph- CMe< GH ONY CO>NE, 


the l-ammonium derivative of which is formed from benzyl methyl 
ketone, ethyl cyanoacetate, and ammonia, crystallises in shining 
needles or prisms, m. p. 255—257°, and has an acid reaction in 
aqueous solution ; its ammonium salt is crystalline, and in aqueous 
solution decomposes with difficulty into toluene and the ammonium 
derivative of 3 :5-dicyano-2 : 6-diketo-4-methyl-A*-tetrahydropyridine, 


.CM 0 ooN00> NH,. 
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With bromine water 3 :5-dicyano-2 :6-diketo-4-benzyl-4-methyl- 
piperidine gives a dibromo-derivative, which, when boiled with alco- 
hol, best with addition of a little formic acid, rapidly loses bromine, 
yielding 3 :5-dicyano-4-benzyl-4- methyltrimethylenedicarbonimide, 

N):CO 
CH,Ph-CMe oo ete o> NE m. p. 266—268°. 

B-Phenylethyl methyl ketone yields 3:5-dicyano-2 : 6-diketo-4-B- 

ses ors -4- -methylpiperidine, which has been already described. 

:5-Dieyano-2 : 6-diketo-4-benzyl-4-ethyl piperidine, 

; CH(CN):-CO 
CH,Ph CEt<oH(cNn)-co7 NF: 

obtained from benzyl ethyl ketone, forms crystals, m. p. 222— 
which absorb bromine, giving the dibromo<derivative. The latter 
loses its bromine when boiled with alcohol and formic acid, yielding 
3 :5-dicyano-4-benzyl-4-methyltrimethylenedicarbonimide, 


C(CN)-CO 
CH,Ph-CEt<G qy).co>NH 
m. p. 226—228°. 


3 :5-Dicyano-2 : 6-diketo-4-B-phenylethyl-4-ethyl piperidine, 
' CH(CN):-C 
CH,Ph:CH,"CEtGan (cn)-co7 NH 
prepared from §8-phenylethyl ethyl ketone, forms crystals, m. p. 
181—183°. 
3:5-Dieyano-2 : 6-diketo-4-benzyl-4-propylyiperidine, 


CH,Ph-CPr COW ONy.CODN H, 


226°, 


forms white crystals, m. p. 225°. 
3:5-Dieyano-2 : 6-diketo-4-benzyl-4-isopro pyl piperidine, 

. Opp CH (CN) CONN 

CH,Ph:-CP: <OHICN,. COD NH, 
forms colourless needles, m. p. 248°5—249°5°. When treated with 
alcohol and formic acid, its dibromo-derivative decomposes, yie!ding 
a colourless, crystalline compound, m. p. 255—257°, which is prob- 
ably 3 :5-dicyano-4-benzy]-4-csopropyltrimethylenedicarbonimide. 

Benzyl zsobutyl ketone condenses with ethyl cyanoacetate and 
ammonia, giving a small quantity of a compound which crystallises 
in needles, m. p. 223—225°, but was not analysed. 

With sodium hydrogen sulphite, benzyl methyl ketone, B-phenyl- 
ethyl methyl ketone, and benzyl ethyl ketone form crystalline com- 
pounds, but this is apparently not the case with B-phenylethyl ethyl 
ketone or benzyl isobutyl ketone. a. BP. 


The Three Phenacylaminobenzoic Acids. M. Scuotrz 
(Ber., 1918, 51, 1645—1653).—The three aminobenzoic acids react 
with w-bromoacetophenone in boiling alcohol to form o-phenacyl- 
aminobenzoie acid, COPh:CH,*NH-C,H,°CO.H, yellow leaflets, m. p. 
190° (phenylh ydrazone, yellow needles, m. p. 156°), the m~someride, 

e2 
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colourless crystals, m. p. 202°, and the p-usomeride, colourless 

needles, m. p. 211° respectively. If alkali hydroxide or carbonate 

also is present in the reaction in the case of the ortho- and para- 
compounds, a by-product is the phenacyl ester, 

COPh:CH,°NH-C,H,-CO-O-CH,-COPh 

(o-ester, hair-like crystals, m. p. 180°; p-ester, colourless needles, 

m. p. 186°). By treatment with boiling acetic anhydride m- and 

p-phenacylaminobenzoic acids are converted into the corresponding 

N-acetyl derivatives, pointed prisms, m. p. 217°, and leaflets, m. p. 

176°, respectively, but the ortho-compound is converted into a sub- 

stance, C,;H,,O,N, colourless needles, m. p. 

OH = 288°, which is regarded as 8-/A ydrozy-3- keto- 

“ 1- phenylpropeny ene-2:1-indole (annexed 

An No. ie formula). It develops a blood-red coloration 

BABS thy J ho with alcoholic ferric chloride, forms a d- 

OQ bromide, C\,7H,,O,NBr,, pale yellow needies, 

m. p. 265°, and is converted by hot aqueous 


ee ‘a 


alcoholic potassium hydroxide into the potassium salt of an acid, 
C,,H,,0,N, colourless needles, m. p. 300° (decomp.), which does not 
give a coloration with ferric chloride, forms a dibromide, pale yellow 
needles, and yields a prenythydrasone, yellow needles, m. p. 221°, 
and is therefore — i indoxyl-2-B-cinnamic acid, 


CH yy CH: CPh'CH-CO,H. 
It is acetylated by warming with acetic anhydride, but the product, 


C),7HjO,;NAc, rhombic crystals, m. p. 167°, no longer exhibits the 
properties of an acid ; it regenerates indoxylcinnamic acid after pro- 
longed boiling with aqueous sodium hydroxide. 

By boiling with phenylhydrazine in glacial acetic acid all three 
phenacylaminobenzoic acids yield the phenylhydrazone of s-phen- 
acylphenylhydrazine, NHPh-N:CPh-CH,*NH-NHPh, yellow needles, 
m. p. 147° (acetyl derivative, Cy,H,gN,Ac, yellow crystals, m. p. 
201°). 

w-Bromoacetophenone and phenylhydrazine react in boiling alco- 
hol to form, not the preceding compound, but a substance, 
CogHo,N,, colourless needles, m. p. 174°, which is regarded as tetra- 
C Ph: CH,*NPh: N +4] 
N— NPh--CH. —CPh’ and is isomeric with 
the substance, m. p. 137°, obtained by Hess in 1886 from the same 
two reagents in alcoholic solution at 0°. C. S. 


Aldehyde Derivatives of Rhodanines and their Fission 
Products. I. Rupotr Anpreasca (Monatsh., 1918, 39, 419—440). 
~—A study of the oxidation, reduction, and fission of various con- 
densation products of aldehydes and rhodanines. 

A solution of phenylbenzylidenerhodanine in boiling glacial acetic 
acid is oxidised by bromine to phenylbenzylidenethiocarbimideglycol- 
lide, m. p. 209° (compare A., 1917, 1, 663, in which the m. p. is given 
as 239° in error) ; similarly, phenyL-o- nitrobenzylidenerhodanine 
yields phenyl-o- nitrobenzylidenet hiocar bimideglycollide, woolly 
needles, m. p. 204°. 


phenyl-B-tetracarbazone, 
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The following substances have been prepared with a view to the 
study of their reduction: 5-ethylrhodanine (from ethyl a-bromo- 
butyrate and ammonium dithiocarbamate), yellowish-white, crystal- 
line powder, m. p. 105°; 3-phenyl-5-ethylidenerhodanine, thin, pale 
yellow plates, m. p. 123°; 3-phenyl-5-ethylrhodanine, pale yellow 
needles, m. p. 83°; o-nitrobenzyl phenyldithiocarbamate, 

NHPh-C8:S-CH,-C,H,NO,, 
sulphur-yellow needles, m. p. 120—121°. Attempts to reduce ethyl- 
idenerhodanine and phenylethylidenerhodanine have not yielded 
satisfactory results up to the present. 

The various aldehyde condensation products of the rhodanines are 
found to be decomposed with widely differing velocities by alkali; 
those containing a hydroxy-group in the phenyl residue are particu- 
larly resistant, so that, in general, they are only decomposed under 
conditions which lead to the further degradation of their fission 
products. The most suitable reagent is a solution of sodium amyl- 
oxide in amyl alcohol, probably by reason of the higher temperature 
which can be attained. Under these conditions, phenylpiperonyl- 
idenerhodanine yields phenylthiocarbimide and methylenedioxy-a- 
thioleinnamic acid, CH,O,°C,H,*CH:C(SH)°:CO,H, yellow, micro- 
scopic needles, which begin to decompose at ca. 170° and are com- 
pletely molten at 208—210°. The latter acid is transformed by 
iodine into disulphidobismethylenetliorycinnamic acid, m. p. 228°. 
Similarly, p-hydrory-m-methory-a-thiolcinnamic acid, 

OH-C,H.(OMe)-CH°C(SH)-CO.H, 
pale chrome-yellow, rhombic plates, m. p. 183° after softening at, 
170°, is obtained from the condensation product of vanillin and 
phenylrhodanine, whilst the anhydride of o-hydroxy-a-thiolcinnamic 
acid (m. p. of benzyl derivative, 164—165°) is prepared from 
phenyl-o-hydroxybenzylidenethiocarbimideglycollide. Phenylfuryl- 
idenerhodanine yields furylthiolacrylic acid, 
C,H,O-CH:C(SH)-CO,H, 

fine needles, m. p. 102—103°, which is transformed by iodine into 
the corresponding d/sw! phido-acid, lemon-yellow needles or hexagonal 
plates, m. p. 190—191°. Fission of phydroxybenzylidenerhodanine, 
m. p. 274° after softening at 260°, did not lead to the isolation of 
p-hydroxy-a-thiolcinnamic acid, but its formation was proved by 
the separation of its benzyl derivative, colourless, microscopic 
needles, m. p. 183°. The free aetd, chrome- yellow needles, m. p. 
186°, was prepared by the action of a solution ‘of sodium amyl oxide 
in hot amyl alcohol on phenyl-p- hydroxybenzylidenerhodanine, 
cadmium-yellow needles, m. p. 285°. The corresponding disulphido- 
acid is a yellow, crystalline powder, m. p. 197°. p-Dimethylamino- 
a-thiolcinnamic acid has m. p. 160°; the corresponding disulphido- 
acid is a scarlet powder, m. p. 198°. 

p-A minobenzylidenerhodanine forms fine, woolly needles resem- 
bling chromium trioxide which soften at about 200°, and are not 
completely ion at 290°; 2:4-diketo-5- p-aminobenzylidenet hiazol- 


idine, oe co? -CH-C,H,NH,, is a dark reddish-brown powder 
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which further darkens from about 200°, and has no definite m. p. 
Attempts to decompose these substances, as also phenyl-o-nitrobenzy]- 
idenerhodanine, by alkali led to negative results. H. W. 


Parabanic Acid. Roserr Benrenp and Apotr AscuE (Annalen, 
1918, 416, 226—228).—Parabanie acid can be obtained in about 
33% yield by rapidly adding 84 grams of uric acid to 39 c.c. of 
nitric acid, D 1°3, heated at 70°, evaporating the solution to dry- 
ness, and evaporating the residue two or three times with nitric 
acid, D 1-4, until the evolution of gas ceases. The product is 
crystallised from boiling water. C. 8. 


New Compounds to be employed as Colouring Matters or 
in the Production of Colouring Matters. Anprea ANcéEL 
(Eng. Pat., 121347, 1917).—A new type of compounds, for which 
the name of “ parazenes”’ is suggested, contains two benzene nuclei 
(or nuclei of benzene derivatives or other cyclic groups) linked 
together through four para-carbon atoms of the nuclei by two 
nitrogen atoms. Of the three phases of the formula which may 
be assigned to parazene, two (I and III) become identical in the 
absence of unsymmetrical substitution : 


Va Pawn 
A AS A 


FA 
Pt fer 4 Oe 


Nal Nyt VAL, 
Nx Se 


(I.) (IT,) 


Parazenes are prepared by heating a parahalogen substituted 
aniline or a-naphthylamine, or derivatives of either containing 
indifferent groups in the nuclei, with a condensing agent, 
such as zine chloride, ferric chloride, aluminium chloride, 
or phosphoric oxide. The product of the reaction is a 
hydroxyparazene, which is converted by reduction into para- 
zene. The parazene thus obtained from p-chloroaniline is a 
dark blue powder which, when dissolved in dilute acetic acid, 
may be used for dyeing wool or silk. Special colouring matters 
may be produced by introducing auxochromic groups by 
the ordinary methods. Parazenes will form salts with acids by 
. addition to one or both of the nitrogen atoms. [See, further, 
J. Soc. Chem. Ind., 1919, February. ] C. A. M. 


Interaction of Aliphatic Diazo-compounds and Diphenyl- 
keten. J.Surepa y Branes (Anal. Fis. Quim., 1918, 16, 611—624). 
—With phenyldiazomethane, diphenylketen produces a substance, 
C,,H,,ON., white crystals, m. p. 196°. Diphenyldiazomethane and 
diphenylketen yield yellow crystals, m. p. 133—135° (decomp.). 
The product from diphenylenediazomethane and diphenylketen is 
a dark yellow powder, m. p. 157° (decomp.). The constitution of 
these substances is being further investigated. A. J. W. 
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Preparation of True Vat Dyes-from Di- and Tri-aryl- 
methane Dyes. Heinrich Wietanp (D.R.-P. 308298; from 
Chem. Zentr., 1918, ii, 782—783).—By treatment of the dyes with 
alkali hyposulphite solution, colourless alkali salts are obtained 
which are soluble in water, and are reoxidised to the original 
dyes with extraordinary rapidity by atmospheric oxygen. For 
example, crystal violet yields sodium hexamethyltriaminotriphenyl- 
methanesulphonate, C(C;H,*NMe,)3*SO;Na, crystallising in glisten- 
ing needles. H. W. B. 


Some Derivatives of Isatin. ANnpre Mryer (Compt. rend. 
1918, 167, 1070—1073).—When the amino-oxindole obtained by 
the reduction of isatoxime with tin and hydrochloric acid is 
oxidised by potassium ferricyanide in dilute solution, in addition 
to isatin, a small amount of a red compound is obtained. If the 
isatoxime is reduced by zinc and acetic acid, the zinc salt, 
C\sH,O.N.Zn, of this red compound is obtained. From its 
behaviour on reduction with sodium hyposulphite or when dis- 
solved in sulphuric acid, the author considers that the red com- 

a pound is probably identical with 
MeC — = W ahl and Bagard’s ¢soindigotin. 
Mixed rubazonic acids of the isatin 
series may be prepared by condensing, 
in alcoholic solution, amino-anti- 
pyrine with isatin, 5-bromoisatin, 
5:7-dibromoisatin, and naphthisatin. They have the general con- 
stitution (annexed formula), where X represents the substituted 
benzene or naphthalene nucleus. W. G. 


Derivatives of the Indole and Indigotin Groups Sub- 
stituted at the Nitrogen Atom. Avcust ALsert (Annalen, 
1918, 416, 240—278. Compare A., 1916, i, 821).—1l-Hydroxy-2-' 
thio-3-benzoyloxyoxindole (A., 1915, i, 595) only reacts in the thion 
form in forming the acetyl derivative. In all other cases, it reacts 


in the thiol-form, C,H, < CH OB)>C: ‘SH. For example, it 


reacts with phenylhydrazine in cold ‘aleoholic or glacial acetic acid 
solution to form  2-thiol-3- A i ich Maan 


hydrate, NHPh-NH: N(OH)<G (sey OBz, pale yellow plates, 


m. p. 123--126° (decomp.), which is also formed from the acety! 
derivative, acetic acid being eliminated. The phenylhydrazone 
hydrate is interesting in that the sulphur can be extraordinarily 
easily eliminated. /2-Sodium hydroxide converts it into 
1:1/-bisphenylhydrazinoindigotin, 


CO 
C,H <NORE: NHPh)> CCN (WH-NHPh)> CoH 


ted, rectangular plates, decomp, 237—240°, darkening at 230°, :n. 
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which the presence of the two carbonyl groups is shown (1) by 
heating on the water-bath with aniline or ptoluidine and its 
hydrochloride, whereby the hydrochloride of the anil, 
CyHg.N3,2HCl, 

steel-blue needles, decomp. 240°, or of the p-tolil, greenish-blue 
crystals, decomp. 218—223°, is obtained, and (2) by heating with 
phenylhydrazine and its hydrochloride, whereby the bispheny/- 
hydrazone, CyHgNy, yellow plates, decomp. 200—206°, is 
obtained. 

Certain reactions indicate that 1 :1/-bisphenylhydrazinoindigotin 
is able to react in the tautomeric enolic form, 


ene _ panty am. 


N(:N-NHPh) N(:N-NHPb) 


Thus the substance is insoluble in dilute aqueous sodium hydr- 
oxide, and is only sparingly soluble in alcohol, but dissolves 
extremely easily in alcoholic sodium hydroxide, the colour of the 
solution changing from yellow to blood-red; the yellow colour is 
regenerated by the addition of water. These colour changes are 
still more pronounced in the case of the 1:1/-bisphenylmethyl- 
hydrazinoindigotin mentioned below; the yellow colour of its 
alcoholic solution is changed to dark green by alcoholic potassium 
hydroxide, and is regenerated by the addition of water. The 
presence of two hydroxyl groups is proved by means of benzoyl 
chloride. 1:1/-Bisphenylhydrazinoindigotin is boiled with 10N- 
sodium hydroxide until the dark red sodium derivative is formed, 
the mixture is then cooled and treated with benzoyl chloride, 
whereby, according to the _— the dihenzoyl derivative, 


C, H <NONE-NBAE NBz Ph) C: C N(NE- NBz Ph) CoH y yellowish-red 
needles, m. p. 190—191° (this forms a_ bisphenylhydrazone, 

O(:N-NHPh) C(:N-NHPh) 
C,H NONE NBzPh)>C: C<N(NH-NBzPh) PCH, pale yellow 
plates containing 2H,O, m. p. 140—145° thydrated} or 186—189° 
[decomp.; anhydrous]), or the tetrabenzoyl derivative, 


(OBz) (OBz)— 
CoH | -N-NBz B:Ph)?”: 0S -N-NBz Phy ce Hy, 


yellow or yellowish-brown, rhombic plates, m. p. 158-—159°, is 
obtained. The tetrabenzoyl derivative is converted into the 
dibenzoyl derivative by careful treatment with sodium ethoxide, 
and into the bisphenylhydrazone of the latter by warming with 
phenylhydrazine and its hydrochloride at 50°. 

By treatment with as-phenylmethylhydrazine, 1-hydroxy-3- 
benzoyloxy-2-thio-oxindole is converted into a phenylmethylhydr- 
azone, which could not be obtained crystalline, and is readily 
changed by WV/2-sodium hydroxide into 1:1/-bisphenylmethyl- 
hydrazinoindigotin, Cy5H.O.N,, yellow or yellowish-red needles, 
rma. p. 202° (bisphenylhydrazone, CywH Nj, yellowish-brown plates, 
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decomp. 165°). This reacts with cold alcoholic potassium ethoxide 
and methyl sulphate to form the dimethyl ether, 
¢(0OMe)—— ‘ ¢(OMe)——> 
CoH -N-NMePh) COS oy NMePh) CoH» 
dark bluish-red plates, m. p. 105°, and its sodiwm derivative reacts 
with benzoyl chloride to form only a dibenzoyl derivative, 


¢(OBz)——— ee: ee 

CoH --NMePh) CCS -NMePh)> CoH, 
yellow, quadratic plates, m. p. 150—151°. The dibenzoyl deriv- 
ative is converted into the preceding bisphenylhydrazone, decomp. 
165°, by warming with phenylhydrazine, the two benzoyl groups 
being eliminated. 

1: 1/-Bis-p-bromophenylhydrazinoindigotin, C.gHo.yO0.N,Brz, forms 
orange-yellow, rectangular plates, m. p. 247° (decomp.), and is 
converted by warm aniline and aniline hydrochloride into the 
hydrochloride of the anil, CyH2,NgBr.,2HCl, blackish-blue, micro- 
scopic plates, m. p. 227—-231° (decomp.). 

The preceding bisphenylhydrazino- and substituted bisphenyl- 
hydrazino-indigotins do not yield vat dyes on reduction, but 
undergo profound decomposition, the products depending on the 
nature of the reducing agent. The course of the reduction in acid 
media will be described in a later paper. The reduction of 
1:1/-bisphenylhydrazinoindigotin suspended in benzene by alcoholic 
ammonium sulphide yields dihydroindigotin, aniline, and ammonia. 
Its reduction by N-sodium hydroxide and zinc dust in an atmo- 
sphere of coal gas for six days yields a pale yellow solution, from 
which is precipitated by means of atmospheric oxygen a dark blue 
zine salt, probably of 1:1/-diaminoindigotin, from which is liberated 
by dilute hydrochloric acid the hydrochloride of indigotin-1:1'- 
imide 7. 2. , 

’ C.HyN-NH-'N’C,H, 
185°. This base forms an acetyl derivative, a very sparingly 
soluble sulphate, 2C,,H,O.N;,H,SO,, needles, and other crystalline 
salts, and is a true vat dye, yielding with alkaline sodium hypo- 
sulphite a yellow vat from which the imide is regenerated by means 
of oxygen. The preceding zinc salt yields dihydroindigotin by 
reduction. . 8. 


violet, rectangular plates, decomp. 


Compounds Derived from Proteins by Energetic Treat- 
ment with Nitric Acid. VII. Cart Tu. Moérner (Zeitsch. 
physiol. Chem., 1918, 1038, 80—83. Compare A., 1918, i, 198).— 
The occurrence of 5-nitroglyoxaline-4-carboxylic and glyoxaline-4- 
glyoxylic acids, both oxidation products of histidine, among the 
products of the oxidation of protein, is confirmed (see Knoop, A., 
1918, i, 412). 


Hydrolysis of Kafirin. D. Breusz Jones and Cart O. Jouns 
(J. Biol. Chem., 1918, 36, 323—334).—Kafirin, the alcohol- 
soluble protein of kafir (4ndropogon sorghum), contains 21°2% 
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glutamic acid, 15°4% leucine, 8°1% alanine, 7°8% proline, 5°5% 
tyrosine, 4°3% valine, 3°5% ammonia, 2°3% phenylalanine, 2°3% 
aspartic acid, 1°6% arginine, 1:1% histidine, 0°95% lysine, and 
0°84% cystine. Tryptophan is also present, but glycine is absent. 
Kafirin therefore closely resembles zein, the alcohol-soluble protein 


of maize, except in regard to its content of tryptophan. 
H. W. B. 


Proteins of the Peanut, Arachis hypogea. III. The 
Hydrolysis of Arachin. Cari O. Jonns and D. Breese Jonzs 
(J. Biol. Chem., 1918, 36, 491—-500. Compare preceding abstract). 
—Arachin contains 16°7% glutamic acid, 13°5% arginine, 5°5%, 
tyrosine, 5°3% aspartic acid, 5°0% lysine, 4°1% alanine, 3°9% leucine, 
2°6% phenylalanine, 2°0% ammonia, 1°9% histidine, 1°4% proline, 
1°1% valine, and 0°9% cystine. Tryptophan is present, glycine 


absent. H. W. B. 


Chemical Study of Enzyme Action. K. G. Fark (Science, 
1918, 47, 423—429; from Physiol. Abstr., 1918, 3, 407).—The 
chemical nature of enzymes is discussed in the light of the results 
of experiments previously published (compare A., 1917, i, 598). 

H. W. B. 


Studies in Fermentation. III. Pepsin and Peptic 
Digestion. W. Biepermann (Fermentforsch., 1917, 2, 1—57; from 


Chem, Zentr., 1918, ii, 741—742. Compare A., 1917, i, 62).—A 
suspension of coagulated egg white in water can be employed for 
detecting a small amount of pepsin. The former is prepared from 
dried commercial egg albumin by dissolving in water, acidifying 
with acetic acid, adding sodium chloride, and then heating to the 
boiling point with continual stirring. The protein separates in very 
finely divided flocks, which after washing and pressing can be 
rubbed up with a little glycerol to form a paste, in which form it 
can be preserved indefinitely. A small fragment about the size of a 
pea in 10 c.c. of water forms a milky fluid which does not yield a 
perceptible sediment for several hours. On digestion with a trace of 
pepsin and hydrochloric acid, the turbidity quickly disappears. 
Fibrin is dissolved by dilute hydrochloric acid even in the absence 
of pepsin. Repeated addition of fibrin results in an increased rate 
of solution, which appears to indicate that an autolytic or peptic 
enzyme is closely associated with fibrin or is formed from the fibrin 
by hydrolysis. If the fibrin is boiled prior to the experiment, it does 
not dissolve so readily in the dilute acid. H. W. B. 


Trypsin, and a New Method of Purifying Enzymes. 
Josepu T. Woop (7. Soc. Chem. Ind., 1918, 37, 313—3157r).—It 
has been stated by Holzberg (A., 1913, i, 662) that when a saturated 
solution of safranine is added to a neutral or very faintly alkaline 
solution of trypsin, a precipitate is formed which possesses proteo- 
lytic properties. This statement is confirmed by the author, and it 
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is shown that the precipitated material consists of protein matter 
with the safranine and the enzyme in an adsorbed condition. 
Trypsin or other enzyme can be purified by dissolving in a small 
quantity of water and allowing the solution to soak into filter or 
blotting paper. After rapid drying at a low temperature, the pro- 
teins are retained more tenaciously by the paper than the enzyme, 
and on placing in water for a few minutes afd then filtering, a solu- 
tion of the enzyme is obtained practically free from protein. Such a 


protein-free trypsin solution does not give any precipitate with 
safranine. H. W. B. 


Action of Mercuric Acetate on »-Toluidine. I. L. 
Vecentort: (Gazzetta, 1918, 48, ii, 78—83. Compare A., 1914, 
i, 1063).—The interaction of mercuric acetate (1 mol.) and ;-tolu 
idine (1 mol.) yields p-toluidinemercuriacetate, 

NH,°C,H,Me-Hg-OAc, 
which forms shining, white crystals, m. p. 184°; the mercuriacetate 
group probably occupies the ortho-position to the amino-group. The 
corresponding hydroride, NH,*C,H,Me-Hg-OH, crystallises in pale 
yellow plates, m. p. 212—-213°, which begin to turn brown at about 
120°; it renders water strongly alkaline. The _ chloride, 
C-H,NClHg, forms prismatic needles, m. p. 170°. x. HP. 


Physiological Chemistry. 


Quantitative Evaporation of Blood Serum. Gerorce H. 
Burrows and Epwin J. Coun (J. Biol. Chem., 1918, 36, 587-590). 
—The apparatus consists of an ordinary distilling flask of at least 
1 litre capacity supplied with 100 grams of rather large glass pearls. 
The stopper carries a dropping funnel, the lower end of which 
extends into the bulb of the flask. The side-tube of the flask is con- 
nected with a vertical condenser, which empties into a previously 
weighed bottle of size suitable for trapping the evaporated and 
condensed water. Following this in succession is a weighed calcium 
chloride tower, a manometer, and a vacuum pump. The trap bottle 
and calcium chloride tower are immersed in ice-cold water, and ice- 
water should flow through the condenser jacket. 

The flask and appendages having been weighed, the apparatus is 
exhausted to a pressure of 1 cm. of mercury, or less. The flask is 
immersed in a water-bath at 50°, and the liquid serum is then 
allowed to enter slowly through the funnel as nearly as possible at 
the rate at which evaporation proceeds. So treated, the serum 
foams largely and leaves a friable product which adheres loosely to 
the walls of the flask. When the desired amount of liquid has been 
evaporated, the cold water of the condenser jacket, is replaced by 
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warm water and air slowly admitted through the funnel. This is 
followed by re-exhaustion with slight raising of the temperature of 
the bath. When the serum is dry, the apparatus is dismounted 
and the parts weighed. Serum contains about 9% of solids, which, 
as thus obtained, dissolve readily in water, yielding a slightly 
turbid solution. H. W. B. 


The Action of Ferric Thiocyanate on Normal Human 
Serum. Arruur Vernes and Roger Douris (Compi. rend., 1918, 
167, 972—974).—The reagent prepared by the action of ammonium 
thiocyanate or ferric chloride is added to a series of tubes contain- 
ing 0°4 c.c. of diluted serum, in diminishing dilutions. The first 
tubes show no precipitation, then follow a series of tubes in which 
precipitation takes place, and these are followed by another series 
with no precipitation. S. B. S. 


Mineral Metabolism in Experimental Acidosis. Kunco 
Goto (J. Biol. Chem., 1918, 36, 355—376).—The daily administra- 
tion of hydrochloric acid to a rabbit during a period of from one to 
four weeks was accompanied by an increase in the urinary excretion 
of phosphoric acid. Subsequent investigation showed that the 
muscles were deficient in phosphorus, sodium, and potassium, and 
the bones in calcium carbonate.: The fat content of the skeleton 
was also greatly reduced. These results indicate that in acid 
intoxication after the carbonates in the body fluids have been 


neutralised, the alkali phosphates of the muscles and the calcium 
carbonate of the bones are drawn on in the attempt to maintain the 
hydrogen-ion concentration of the body tissues at the normal level. 


H. W. B. 


Comparative Metabolism of certain Aromatic Acids. 
II. Fate of pg-Hydroxybenzoic Acid and p-Hydroxy- 
phenylacetic Acid in the Organism of the Monkey. 
Cart P. Saerwin (J. Biol. Chem. 1918, 36, 309—318. 
Compare A., 1917, i, 603)—Feeding experiments on a monkey 
(Macacus rhesus) indicate that in relation to the process of the 
metabolism of the aromatic amino-acids, the monkey stands in the 
same position as other lower animals and thus differs from man. 
The menkey excretes the p-hydroxybenzoic acid in the urine in an 
uncombined state, whilst a partial combination with glycine takes 
place in the human organism. On the other hand, p-hydroxy- 
phenylacetic acid is partly excreted as phydroxyphenylaceturic acid 
in the case of the monkey and lower animals, but is excreted in an 
uncombined form in man. H. W. B. 


Metabolic Changes induced by the Administration of 
Guanidine Bases. V. Change of Phosphate and Calcium 
Content in Serum in Guanidine Tetany and the Relation 
between the Calcium Content and Dextrose in the Blood. 
C. K. WatanaBe (J. Biol. Chem., 1918, 36, 531—546. Compare A., 
1918, i, 327).—The administration of guanidine to rabbits produces 
a condition of severe acidosis with the retention of phosphates, a 
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decrease of calcium in the blood, and a hypoglycemia. Aiter the 
extirpation of the parathyroids in the rabbit, phenomena and symp- 
toms are observed which are similar to those occurring after the 
administration of guanidine. Since there is a large increase in the 
guanidine bases in the blood in parathyroid and in idiopathic 
tetany, it is possible that the fundamental cause of tetany is the 
increased formation of guanidine brought about by the disturbance 
of the function of the parathyroids. H. W. B. 


Influence of Protein Feeding on the Concentration of 
Amino-acids and their Nitrogenous Metabolites in the 
Tissues. H. H. Mrrcnetu (J. Biol. Chem., 1918, 36, 501—520).— 
The concentration of amino-acids, ammonia, and urea in the tissues 
oi rats is comparable to that in the tissues of other mammals. In 
the young, growing animal the concentration of the amino-acids in 
the tissues is considerably higher than in the adult animal, due pos- 
sibly to the greater metabolic activity of the young as compared to 
the adult tissues. The effect of feeding with protein depends also 
on the age of the animal; in young rats the concentration of the 
amino-acids and urea in the tissues is increased, whilst in the adult 
animal no or only a slight increase can be detected. H. W. B. 


Animal Calorimetry. XV. Further Experiments Relative 
to the Cause of the Specific Dynamic Action of Protein. 
H. V. Arkinson and Granam Lusk [with G. F. SopErstrRom] (/. 
Biol. Chem., 1918, 36, 415—427. Compare Lusk, A., 1915, i, 614). 
—The administration of hydrochloric acid to a dog causes a slight 
increase in the basal metabolism, but a further increase is not 
observed when aspartic acid is simultaneously given. Aspartic acid, 
like glutamic acid, does not therefore exert. any specific dynamic 
action. Asparagine and glycine behave very differently in meta- 
bolism, the former being without specific dynamic action, whilst the 
latter exerts the most powerful specific dynamic action of any of 
the amino-acids in protein which have been thus far tested. There- 
fore, the hypothesis of Grafe (Deutsch. Arch. Klin. Med., 1915, 
118, 1) that the specific dynamic action of protein is due to the 
amino-radicles of the amino-acids is shown to be incorrect. Neither 
succinic acid nor acetamide is found to increase the heat produc- 
tion of the animal. The authors draw the conclusion that the pro- 
cesses of deaminisation and urea formation have nothing to do with 
the specific dynamic action of protein. H. W. B. 


Penetration of Neutral Salts into [Animal] Cells. Wicnetm 
von Moe.ienporrr (Kolloid Zeitsch., 1918, 23, 158—163).—A 
number of experiments on the penetration of solutions of sodium 
chloride, manganese sulphate, uranium nitrate, and potassium sul- 
phate into liver and kidney cells of animals are described. The 
experiments show that sufficient of the salts penetrate to produce an 
intracellular precipitation of the acid colour substances contained in 
the cells. This precipitation is identical with the action of neutral 
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salts on semi-colloids and is characterised as a diminution of the 
dispersion. The process indicates that the cell walls are permeable 
to neutral salts. The process is in keeping with the theory of a 
sponge-like structure for protoplasm. J. F.S. 


Synthetic Capacity of the Mammary Gland. I. Can - 
this Gland Synthesise Lysine? E. Bb. Harr, V. E. Newson, and 
W. Pirz (J. Bol. Chem., 1918, 36, 291—307).—Rats fed on a lysine- 
free diet of zein and tryptophan with non-nitrogenous substances are 
able to give birth to their young, but appear to be unable to rear 
them. It is considered that these results are due to the failure ot! 
the mammary glands of the rats to produce sufficient milk, owing 
to the absence of the lysine necessary for the formation of thie 
protein normally present in rat’s milk. H. W. B. 


Vitamine Studies. II. Does Water-soluble Vitamine 
Function as a Catalase Activator? R. Apams DurcHer and 
Ferpinand A. Cotrarz (J. Biol. Chem., 1918, 36, 547—550. Com- 
pare A., 1918, i, 561).—Vitamine extracts do not increase the cata- 
lytic activity of extracts of liver. The vitamine in the body does 
not act as a direct activator of catalase, but seems to stimulate the 
organism to greater production of the enzyme. H. W. B. 


Vitamine Studies. III. Curative Properties of Honey, 
Nectar, and Maize-polien in Avian Polyneuritis. KR. Apams 
Dutcuer [with L. V. France| (J. Biol. Chem., 1918, 36, 551—555. 
Compare preceding abstract)—Honey contains a small amount of 
the water-soluble vitamine, but the amount is so small that its cura- 
tive effect can only be observed after concentration of the vitamine 
by adsorption with siliceous earth. Nectar appears to be almost 
free from vitamines, but maize-pollen is relatively rich in this 
respect, small amounts of pollen extract being sufficient to cause thie 
recovery of pigeons in the last stages of polyneuritis. It is possible 
that it is the presence of pollen grains in ordinary honey which 
confers on it its small curative power over polyneuritis. H. W. B. 


Quinine in Animal Tissues and Liquids, with Methods for 
its Estimation. W. Ramspen, I. J. Lipkin, and E. Wurriey 
(Ann. Trop. Med. Parasitol, 1918, 12, 223—258. Compare Rams- 
den and Lipkin, A., 1918, ii, 251; Hartmann and Zila, A., 1918, 
i, 328).—The method previously described by Ramsden and Lipkin 
is applicable to the estimation of quinine in most tissues, but not 
in liver and brain. Given in large doses, the alkaloid accumulates 
in most tissues (particularly the suprarenals and kidneys) much more 
than in the blood, where three-fourths is in the serum but scarcely 
any in the red corpuscles; 90% of an intravenous dose leaves the 
blood in the first minute after injection. Quinine resists putre- 
faction in urine and feces, but is rapidly attacked post mortem by 
the liver, presumably in a manner identical with the normal fermen- 
tative process of quinine metabolism during life. In a succession of 
large doses by the mouth more than 90% may be so metabolised. In 
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man there is considerable idiosyncracy, both as regards the rate of 
excretion and the concentration in the blood; high concentration 
in the blood is associated with the symptoms of quinine intoxica- 
tion. Quinotoxine is attacked by the liver like quinine, but some 
at least is excreted unchanged by the urine. + G. B. 


Creatinuria. I. Exogenous Origin of Urinary Creatine. 
li. Sreenpock and E. G. Gross (J. Biol. Chem., 1918, 36, 
265—289).—-Experiments on pigs are described, the results of which 
‘indicate that creatine is formed from a precursor or precursors in 
the protein molecule. Urinary creatine has an exogenous ‘origin 
only when the protein in the food happens to contain a large pro- 

. portion of the creatine precursor. Feeding with excess of a protein 
containing a relatively small proportion of the creatine precursor 
may result in an inhibition of the production of creatine, on account 
of the accompanying diminution in protein katabolism effected by 
the agency of the non-nitrogenous portion of the protein of the food. 
In the discussion of the results attempts are made to reconcile the 
numerous apparently contradictory conclusions arrived at by other 
workers on this subject. H. W. B. 


Method for the Identification of certain Carbamido-acids 
in the Presence of Amino-acids and of Urea. A ice Ronpe 
(J. Biol. Chem., 1918, 36, 467—474).—The method consists in 
decomposing the urea by urease, and then extracting the carbamido- 
acids, after acidifying with phosphoric acid, by means of ethyl 
acetate. The extract is then distilled with steam and the aqueous 
residue clarified with charcoal and then concentrated to small bulk. 
The crystals of carbamido-acid which separate aré identified by the 
melting point, etc. 

A method for the quantitative estimation of these acids by the 
Van Slyke process is based on the fact that the anhydrides formed 
from them are not decomposed by nitrous acid. The difference in 
the volumes of gas evolved before and after boiling the carb- 
amido-acid solution with hydrochloric acid is a measure, therefore, 
of the amount of carbamido-acid present. 

Applying these methods, it is found that after the injection of 
amino-acids into cats, carbamido-acids cannot be detected in the 
urine, whilst injected carbamido-acids are excreted in an unaltered 
form. Conjugation of amino-acids with urea preparatory to excre- 
tion does not seem, therefore, to occur in the animal organism. 


H. W. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Autolysis of Starch. W. Biepermann (Fermeniforsch., 1918, 
2, 200; from Chem. Zentr., 1918, ii, 738. Compare A., 1917, i, 62). 
—Boiled starch solutions after some weeks become infected with a 
bacterium which forms a sulphur-yellow pigment and hydrolyses 
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the starch to dextrose. The bacterium is possibly identical with, 
or at least closely related to, Schardinger’s Bacillus macerans. 
The previously recorded autolysis of starch was probably due to 
infection with this micro-organism. 


Azofication. J. E. Greaves (Soil Scz., 1918, 6, 163—217).—A 
résumé of the literature on the subject of nitrogen fixation by A zoto- 
bacter and Clostridium pasteurianum. A full bibliography is 


appended. 


Influence of certain Conditions on the Comparative Con- 
sumption of Dextrose and Levulose by Sterigmatocystis 
nigra, starting from Sucrose. Marin Mo.wiarp (Compt. rend., 
1918, 167, 1043—1046).—Using a culture liquid in which the 
nitrogen is entirely supplied by one ammonium salt and the ratio 
nitrogen: carbon is 1:16, it is found that the ratio of dextrose to 
lzvulose consumed is considerably increased by the presence of 
acid. Similarly, the ratio dextrose to levulose consumed is in- 
creased if the ratio nitrogen:carbon is diminished to 1:160. In 
each of these cases, the weight of mycelium obtained in a given 
time is also diminished. It is considered that levulose plays the 
principal part in the building up of the tissues. W. G. 


Capacity of Alcohols and Acids to Sustain the Growth of 
Yeasts and other Common Fungi. Tx. Boxorny (Allg. Brau 
Hopf. Zeit., 1917, 747; from Bied. Zentr., 1918, 47, 191).—The. 
author has collected information regarding the behaviour of fungi, 
yeasts, and bacteria when cultivated in media containing various 
alcohols and acids. All acids exert an inhibiting action on 
fermentation when the concentration is increased to a certain 
limit, which differs for each substance. Formic and oxalic acids 
are specially toxic. Bases are more poisonous than acids towards 


yeast. H. W. B. 


Quantitative Estimations of the Enzymic Activity of 
Living Cells. I. H. Evurer, O. Svanpera, and 8S. Heinrze 
(Fermentforsch., 1918, 2, 194—199; from Chem. Zentr., 1918, 
ii, 746).—At 16°, an increase in p, from the optimum for yeast 
invertase (5°07 to 4°67) to 7-7 reduces the activity of the invertase 
from 0°067 to 0°007. H. W. B. 


Influence of certain Substances Extracted from Yeast by 
Alcohol on the Activity of the Yeast Enzymes. Ew. 
ABDERHALDEN and H. Scuaumann (Fermentforsch., 1918, 2, 
120—151; from Chem. Zentr., 1918, ii, 737—-738).—An extract of 
yeast, prepared by boiling with 10% sulphuric acid and subse- 
quently treating with alcohol, exerts an accelerating action on the 
enzymic cleavage of sucrose and maltose and on the fermentation 
of dextrose, levulose, and particularly galactose by yeast. The 
fermentation of lactose is not affected. The activity of carb- 
oxylase is increased. The accelerative action of the extract is 
observed, not only with living yeast, but in the cases of dried yeast 
‘and pressed yeast juice. Various fractions can be prepared from 
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the extract possessing diverse degrees of activating power, one of 
the more powerful being termed ‘‘eutonin.”’ This latter substance 
is prepared by precipitation of the alcoholic extract with acetone, 
and is completely free from phosphorus. The author suggests 
that vitamines may resemble these extracted substances in exert- 
ing an activating influence on certain enzymic processes in the 


body. H. W. B. 


Behaviour of Yeast towards various Carbohydrates in 
various Concentrations, and the Effect of the Addition of 
Amino-acids on tne Fermentation. Emit ABDERHALDEN 
(Fermentforsch., 1916, 229; trom Bied, Zentr., 1918, 47, 190).— 
‘the extent of alcoholic fermentation is not affected when the con- 
centration of the sucrose in the solution is increased from 10 grams 
to 30 grams per 250 c.c. The loss in weight is greater when 
alanine is added to the sucrose solution. When dextrose is sub- 
stituted for sucrose, the extent of fermentation is found to vary 
with the concentration of the carbohydrate. When dried yeast is 


employed, a distinct latent period precedes the onset of ferment- 
ation. H. W. B. 


Phytochemical Reductions. XIV. Hydrogenation of a 
Ketone by Yeast. Change of Methylheptenone into the 
Corresponding Heptenol. OC. Nreusere and A. Lewire (Biochem. 
Zeitsch., 1918, 91, 257— —266). —The change 

CMe,:CH-CH,°CH, -COMe 

into CMe,:CH-CH,°CH,-CHMe-OH takes place to the extent of 
about 10%. The product is sometimes levorotatory and at other 
times dextrorotatory. There is produced at the same time an 
equimolecular proportion of acetaldehyde. The ketone appears to 
compete with this product, formed as an ordinary intermediary 
product of alcoholic fermentation, for the available hydrogen. 

B 


* We 


Excitation oi Ferment Action. Wotreang Wericuarpr and 
Hermann AvitzscH (Biochem. Zeitsch., 1918, 90, 337—347).—A 
criticism of certain statements in literature with regard to excita- 
tion of ferment action, with some demonstrations of sources of error 
in methods of manipulation in experiments on which certain state- 
ments are founded. These refer more especially to the measurement 
of catalase action volumetrically, to the difficulties of measuring the 
same amounts of catalase (or blood), and to the errors in the estima- 
tion of the action of urease due to the neglect of hydrolysis of 
Ss. B. S. 


carbamide while distilling off the ammonia. Ss. 

The Influence of Aluminium on the Germination vi Seeds 
and the Development of Plants. Junius Sroxiasa with 
J. Sesor, W. Zposnicxt, F. Témrcn, O. Hordx, A. Nimec, and 
J. Cwacu (Biochem. Leitsch., 1918, 91, 137—223).—This com- 
munication contains a very detailed account of the action of 


aluminium, manganese, and iron on the germination of seeds and 
the development of the plants. It indicates, generally, that very 
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small amounts of aluminium salts exert a favourable influence on 
the germination of seeds, whereas larger amounts exert a toxic 
action. Similar remarks apply to salts of manganese. When large 
amounts of manganese saits exert a toxic action, an antagonistic 
effect can be produced by aluminium salts when the concentration 
of the latter is not too high, and the toxic effect of both ions comes 
into play. <A study of the action of these various salts when used 
in the nutrient solutions for growing plants indicated that 
aluminium is very toxic to xerophytes, whereas the hydrolytes and 
hygrophils show a considerable resistance. As regards the meso- 
phytes, a toxic action could be determined in the case of iron ions 
which could be antagonised by aluininium. Aluminium and man- 
ganese ions in sufficiently low concentrations, both together or 
alone, produce a favourable effect on growth; higher concentra- 
tions act toxically. There is no antagonistic action as regards 
toxicity of iron and manganese. The authors deduce from 
their results a mathematical expression for the growth curves, and 
develop a general theory of the action of chemical reagents on 
growth. Measurements were made of the electrical conductivities 
of the salts employed, and comparisons instituted between the 
intensity of action of the various ions and the dissociation grade 
of the salts; a considerable parallelism was found to exist between 
this physiological intensity of action and the conductivities of the 
salt solutions. S. B. S. 


Catalase and Oxydase Content of Seeds in Relation to 
their Dormancy, Age, Vitality, and Respiration. WILLIAM 
Crocker and Georce T. Harrineton (J. Agric. Res., 1918, 15, 
137—174).—The concentration of solutions of hydrogen peroxide 
may readily be measured by determining the volume of oxygen 
liberated on the addition of an excess of powdered seeds contain- 
ing plant catalase. Similarly, the catalase activity of seeds may 
be measured by using an excess of hydrogen peroxide, but in this 
case the latter solution must first be made neutral to phenol- 
phthalein by the addition of N/10-sodium hydroxide. The 
authors have carried out a general investigation as to the condi- 
tions affecting catalase and oxydase activity of seeds, and find that 
in certain seeds there is a close correlation between catalase activity 
and respiratory intensity, but no correlation between these two 
factors and the vitality of the seeds or the vigour of the resulting 
seedlings. They find that general conclusions cannot be drawn as 
to the catalase behaviour in all seeds, but it seems probable that 
seeds can be separated into several physiological types, for each of 
which more or less general conclusions can be drawn. Catalase 
activity of seeds seems to agree more closely and generally with 
physiological behaviour than does oxydase activity. [See, further, 
J. Soe. Chem. Ind., 1919, February.] W. G. 


Distribution of the Mineral Elements and Nitrogen in 
the Etiolated Plant. G. Anpriéi (Compt. rend., 1918, 167, 
1004—1006).—The author has investigated the proportions of 
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mineral matter and nitrogen which pass, during etiolation, from 
the cotyledons into the plantule in seeds germinated in the dark 
in an inert medium. The seeds used were white haricot, 
germinated in sand previously extracted with acid and calcined. 
After twenty-five days, the stems being 30—35 cm. in length, the 
plants were removed and their roots washed. Their cotyledons 
were separated from the stem and roots and weighed separately, 
and then analysed. The major portion of the calcium remained 
in the cotyledons, whilst the magnesium, and to a still greater 
= the potassium, had migrated to the roots and stem. Nearly 
4 of the phosphoric acid and nitrogen were transported from the 
pointe to the plantule, and the migration of the sulphur was 
very similar. W. G. 


Mechanism of Assimilation Processes. K. Scuaum (Ber., 
1918, 51, 1372—1375).—The conclusions recorded by Willstiatter 
and Stoll (A., 1918, i, 207) had been drawn previously by the 
author (Sitzwngsher. Ges. Befird. gesamt. Naturwiss. Marburg, 
1907, 158). C. 8. 


Colloidal Properties of Protoplasm. Imbibition in Rela- 
tion to Growth. Francis E. Lioyp (Trans. Roy. Soc. Canada, 
1917-18, [iii], 11, 133—139).—Living protoplasm, as such, behaves 
towards acids and alkalis in a manner sufficiently like that of 
gelatin to warrant the view that imbibition is a factor in growth. 
The results in growth are called forth by much lower concentrations 
of the reagents; this is probably due to the different nature of the 
emulsoids involved. J. F. 8S. 


Conductivity as a Measure of Permeability. W. J. V. 
OsterHovut (J. Biol. Chem., 1918, 36, 485—487).—Experiments are 
described which are designed to elucidate whether when an electric 
current passes through a tissue, any of the current passes through 
the protoplasm or all through the intercellular substance. Employ- 
ing a green marine alga (Ulva) and a marine flowering plant 
(Zostera), both with cellulose walls, it is found that after killing by 
methods which do not produce irreversible changes in the properties 
of cellulose, the conductivity rises to a constant value and is not 
thereafter affected by exposure to reagents which produce great 
alterations in the conductivity of living tissues. Moreover, the tem- 
perature-coefficient of the electrical conductivity of living tissue 
differs from that of dead tissue, and the effect of placing a tissue in 
contact with a strong calcium chloride solution is not an increase 
in the conductivity, but a decrease on account of the diminished 
conductivity of the protoplasm killed by the salt more than counter- 
balancing the increased conductivity of the intercellular tissues. 
The alterations of conductivity observed in living tissue are due, 
therefore, to changes in the protoplasm, and not to changes in the 
non-living intercellular substance, and as the results obtained by 
the electrical method are in complete agreement with those obtained 
by other methods for measuring permeability, such as exosmosis. 
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diffusion through membranes of living tissue, etc., the author draws 
the conclusion that the electrical conductivity is a measure of the 
permeability of the protoplasm of the cell. H. W. B. 


Effect of Diffusion on the Conductivity of Living Tissue. 
W. J. V. Osternovut (J. Biol. Chem., 1918, 36, 489—490).—Elec- 
trolytes with univalent cations usually produce an increase in the 
electrical conductivity of living tissues, whilst those with bi- or ter- 
valent cations first diminish and then increase the conductivity. 
Certain apparent exceptions to this rule have been noted, and these 
are now shown to be due to the effect of diffusion. Thus, on trans- 
ferring tissue of Laminaria from sodium chloride to rubidium 
chloride solution of the same conductivity, the molecules of sodium 
chloride diffuse out of the tissue more rapidly than the larger mole- 
cules of rubidium chloride can diffuse inward. Hence there is a 
temporary deficiency of salt in the tissue, and the conductivity 
accordingly falls. Reverse effects are produced on transference into 
lithium chloride solutions. H. W. B. 


Method of Measuring the Electrical Conductivity of 
Living Tissues. W. J. V. Osternout (J. Biol. Chem., 1918, 
36, 557—568).—Various types of apparatus are figured and 
described which permit of the measurement of the electrical conduc- 
tivity of pieces of living tissue or of intact organisms. Successive 


measurements do not vary more than 1% from the mean value. 
H. W. B. 


The Absorption Curve of the Green Colouring Matter 
in Living Leaves. A. Urspruna (Ber. Deut. bot. Ges., 1918, 
36, 73—85).—The absorption curve has been determined by the 
thermoelectric method for the green pigments in a living leaf of 
Tradescantia, A very slight absorption occurs in the green part of 
the spectrum, which increases towards the red and the violet ends, 
reaching a maximum in the violet, which is greater than that 
occurring in the red. Towards the red end of the spectrum the 
absorption curve reaches a maximum point between B and C, and 
then falls rapidly towards the ultra-red. H. W. B. 


Significance “of the Wave-length for Starch-formation 
{in the Green Leaf]. A. Ursprune (Ber. Deut. bot. Ges., 1918, 
36, 86—100. Compare preceding abstract).—A comparison of the 
absorption curve with one indicating the extent of formation of 
starch in the green leaf reveals a close parallelism extending from 
the ultra-red to the green part of the spectrum. From this point 
towards the violet, marked divergence is observed ; the absorption 
increases to a maximum, whilst the starch-formation greatly dimin- 
ishes. It is probable that the latter phenomenon is occasioned by 
the action of the ultra-violet light on the stomata, which results in 
the reduction of the supply of carbon dioxide for photo-synthetic 
purposes. In a few experiments with leaves containing no stomata, 
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the parallelism between absorption and starch-formation could be 


established as far as the bluish-violet part of the spectrum. 
H. W. B. 


Microchemistry of Plants. X. Siliceous Bodies in the 
Epidermis of Campelia Zanonia, Rich. XI. Crystalline 
Carotin in the Cup of Narcissus poéticus. Hans Moriscu 
(Ber. deut. bot. Ges., 1918, 86, 277281, 281—282).—Siliceous 
bodies, similar to those discovered by Mobius (Wiesner-Festschrift, 
Vienna, 1908, p. 81) in the leaves of Callisia repens, are pre- 
sent in the epidermis of Campelia Zanonia. They occur in small 
cells in the leaves and stalks, and are insoluble in acids, except 
hydrofluoric acid. When the leaf is immersed in phenol solution 
or in Millon’s reagent, the bodies assume a peculiar red hue, which 
renders them very apparent. These two Commelina, therefore, are 
related, not only botanically, but also in a pronounced chemical 
manner. 

The red colour in the rim of the cup of Narcissus poéticus is found 


to be due to the presence of accumulations of carotin crystals in the 
cells. H. W. B. 


The Phenol of the Leaves of Coleus amboinicus, Lour 
(C. Carnosus, Hassk.). F. Wrenuizen (Rec. trav. chim., 1918, 
37, 355—356; Pharm. Weekblad, 1918, 55, 1470—1472).—The 
essential oil of Coleus amboinicus contains a phenol which the 
author has identified as carvacrol. W. G. 


Presence of Hydrogen Cyanide in a Fern, Cystopteris 
alpina. Maxcern Mrranpe (Compt. rend., 1918, 167, 695—696).— 
The fern, Cystopteris alpina, Desv., contains in its leaves a cyano- 
genetic glucoside which under the influence of an enzyme, also 
contained in the plant, is hydrolysed, and yields hydrogen cyanide 
and benzaldehyde. The proportion of hydrogen cyanide given by the 


leaves is lowest in the early part of September (for example, 0°011%). 
C. A. M. 


Production of Glycine by Isaria densa. Marin Mo.iiarp 
(Compt. rend., 1918, 167, 786—788).—The fungus Zsaria densa, 
when cultivated on gelatii decomposes it, giving glycine, the yield 
of this amino-acid being equivalent to 33% of the gelatin decom- 
posed, whereas by acid hydrolysis gelatin only yields 16°5% of 
glycine. Similarly, this fungus decomposes fibrin, giving 38% of 
glycine, and also ovalbumin, serum-albumin, and casein, giving on 
an average 33°6% of glycine. W. G. 


Sterilised Poppy Juice. 1. Reurrer pe Rosemont (Schweiz. 
Apoth. Zeit., 1918, 56, 55—56; from Chem. Zentr., 1918, ii, 89, 
736—737).—The results indicate that certain alkaloids exist pre- 
formed in poppy juice and are not the products of subsequent 
fermentation processes. On distillation in a vacuum, poppy juice 
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gives off formic and acetic acids, and, after subsequent treatment 
with sodium hydroxide, ammonia, pyrrolidine, and methylpyrrol- 
idine. By extraction of the tarry residue, several basic substances, 
including codeine but not morphine, are obtained. Light petroleum 
extracts pyrrolidine, benzene, a yellow liquid, (CgH;,0O,N),, auri- 
chloride, m. p. 231°, chloroform, a _ yellowish-brown powder, 
(C,;H,O,N),, and amyl alcohol, a solid alkaloid (C,H,O;N),. The 
residue is soluble in dilute hydrochloric acid, and from the solution 
sodium hydroxide precipitates a colourless substance, (CHO,N),. 
Lactic, meconic, and oxalic acids, together with dextrose, were also 
detected in the original juice. H. W. B. 


Vegetable and Animal Fats and Waxes. II. Atserr 
B. WEINHAGEN (Zeitsch. physiol. Chem., 1918, 103, 84—-86. Com 
pare A., 1918, i, 56).—The solid fat isolated from rice bran does not 


contain any glycerol, whilst the liquid oil contains only about 
1°7%. H. W. B. 


Oxydases: with Special Reference to their Presence 
and Function in the Sugar-cane. Rams1 Narain (Agric. J. 
India, 1918, 47—64).—Laccases and aldehydase are found to be 
present in the cane, but tyrosinase is absent. The author finds that 
the direct guaiacum reaction depends more on the presence of a 
peroxide than on that of catechol. As a preservative for oxydases, 


chloroform is far more satisfactory than either ether or toluene. In 
the cane the lower portions show a greater oxydase activity than the 
upper portions, and thus the oxydases are stronger in that part of 
the plant where the sugar is stored. Similarly, the leaf and the 
adjoining green portion of the cane are richer in oxydase than the 
stem. The oxydases are not destroved by boiling the extract con- 
taining them for fifteen minutes, although they take some time tc 
recover their activity after cooling. Similarly, a reducing agent 
such as hydrogen sulphide only temporarily inhibits their activity 
but does not destroy it permanently. The author considers that 
oxydases are not enzymes in the true sense of the word. W. G. 


Gaseous Products of the Putrid Fermentation and the 
Odour of Truffles. I. Guarescni (Gazzetta, 1918, 48, ii, 
98—106).—The gaseous or highly volatile products emitted during 
the putrefaction of truffles are mostly absorbable by soda lime (com- 
pare A., 1916, ii, 324, 562). Those not so absorbed have the odour 
of the fresh truffle, such odour being due to one or more gases or 
volatile compounds, which are formed by the putrefactive alteration 
of the proteins, but are not. yet identified. ee 


Action of CoalGas on Plants. IV. Action of Coal Gas on 
the Root Systems of Trees. Cause of the Action of the Gas. 
C. Weumer (Ber. Deut. bot. Ges., 1918, 36, 140—150. Compare 
4., 1917, i, 618).—The experiments on the effects produced by pass- 


ing gas through soil containing the roots of plants have been 


. 


>. ar. tite Gite ott iets Oe OUlCOD 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i, 115 


extended to small trees in pots. It is found that the effect produced 
is dependent on the season of the year in which the experiment is 
performed ; it completely kills the tree in the spring; in autumn 
the leaves fall off, but the tree remains alive, whilst in winter no 
pernicious effect sis observable. When the soil is replaced by a 
solution of salts, similar toxic effects are observed. The toxicity 
appears to be due to one or more constituents of the gas, and not to 
mere absence of oxygen. Any treatment of the gas which removes 
its peeuliar odour also abolishes its toxicity, a result which seems 
to show that the toxic agent is that constituent of the gas which 
confers on it its characteristic odour. H. W. B. 


Soil Acidity as Affected by Moisture Conditions of the 
Soil. 8. D. Conner (J. Agric. Res. 1918, 15, 321—329).—The 
acidity of acid soils, kept under different conditions of moisture in 
pots for a year, varied with the different conditions of moisture for 
a given soil. Soils rich in organic matter showed the greatest acidity 
aiter being kept fully saturated, whilst soils poor in organic matter 
showed the greatest acidity after being kept half-saturated. The 
potassium nitrate extract from the fully saturated soils contained 
more soluble ferrous iron and manganese, but less aluminium, than 
the other soils. Thus the measurable acidity of acid soils varies to 
a large degree under different conditions of moisture and aeration, 
but this variation is due to chemical rather than to physical changes 
in the soil. W.G 


Determining the Absolute Salt Content of Soils by 
Means of the Freezing-point Method. Gerorce J. Bouyoucos 
and M. M. McCoot (J. Agric. Res., 1918, 15, 331—336).—The 
authors find that at a comparatively high content of moisture, the 
influence of the unfree water on the concentration of the soil solu- 
tion is practically negligible. The freezing-point method can there- 
fore be used to determine the absolute salt content of soils by bring- 
ing them to a suitable content of moisture before determining the 
depression of the freezing point. [For details, see J. Soc. Chem. 
ind., 1919, February. ] W. G. 


Hydrogen-ion Concentration——-Soil Type——-Common 
Potato Scab. Lovis J. Gittespiz and Lewis A. Hursr (Sozl. 
Set., 1918, 6, 219—235).—The authors find that the electrometric 
method (compare Gillespie, A., 1916, i, 303) and the colorimetric 
method of Clark and Lubs (compare J. Bact., 1917, 2, 1, 109, 191) 
for determining hydrogen-ion concentration of soils give results 
which are in agreement within the limits of experimental error. It 
is necessary to add 1 or 2 c.c. of water to each gram of aii-dry soil, 
but this addition of water does not seem to be a serious limitation. 
From an examination of a large number of soils the authors find a 
close correlation between the hydrogen-ion exponent and the occur- 
rence of common potato scab. With an exponent below 5°2, scab 
seldom appears, but with exponents much above this figure the 
potatoes are generally scabbed. W. G. 
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Chlorine Index as a Comparative Measure of the 
Richness of Soils in Humus. L. Lapicque and E. Barpi 
(Compt. rend., 1919, 168, 118-—121).—The authors find that the 
amount of an aqueous solution of sodium hypochlorite decomposed 
in a given time by a given volume of soil varies*considerably with 
the soil taken, and that this estimation forms a rough method of 
placing the soils in the order of their probable richness in humus, 
the volume of chlorine liberated varying directly with the humus 
content of the soil. W. G. 


Importance of iviould Action in the Soil. Sziman A. 
WaksMAN (Sod Scz., 1918, 6, 137—155).—Moulds have been isolated 
in large numbers from cultivated and uncultivated soil. By the 
growth of their mycelia, changes in the organic and inorganic con- 
stituents of the soil are brought about, but no nitrification or fixa- 
tion of nitrogen is effected. Not much ammonia is produced in the 
presence of available carbohydrate as a source of energy, as it is 
absorbed in the formation of mould protein, but in the absence of 
carbohydrate considerable amounts of ammonia are left in the soil. 
Carbohydrates are decomposed with the formation of carbon dioxide. 
Moulds exercise an unfavourable effect on soil fertility in that they 
compete with green plants for available nitrogen compounds. On 
the other hand, they exercise also a beneficial effect on account of 
their large production of enzymes and acids, which produce further 
changes in soil constituents favourable to the growth of green plants. 
[See J. Soc. Chem. Ind., 1919, February.| J. BH. Jd. 


Nitrogen Compounds in Rain ,and Snow. Franx T. 
Suurt and R. L. Dorrance (Trans. Roy. Soc. Canada, 1917—1918, 
[iii], 11, 63—-72).—-A series of analyses of snow and rain which 
have fallen in or near Ottawa during the years 1908—1917 is 
recorded. The analyses deal with the nitrogen compounds, and 
are expressed as parts of nitrogen per million as (i) free ammonia, 
(ii) albuminoid ammonia, (iii) nitrates and nitrites. The average 
of these for the ten years is 0°461 nitrogen as free ammonia, 0°138 
as albuminoid ammonia, 0°277 as nitrite and nitrate. This corre- 
sponds with 6°583 lb. of nitrogen per acre. A further analysis 
of the results for the various months is also given, from which it 
is shown that snow is decidedly poorer in all forms of nitrogen 
compounds than rain (compare A., 1915, i, 636). J. F. 8. 


Composition of the Waters of the Inter-Mountain Region. 
J. E. Greaves and C. T. Hirst (J. Ind. Eng. Chem., 1918, 10, 
1001—1004).—Analyses of a large number of river waters are 
recorded, the majority of which are used for irrigation purposes. 
Whilst some of the waters are free from objectionable constituents, 
others, although good at their source, were found to contain large 
quantities of alkali sulphates, etc., after flowing through a dis- 
trict rich in soluble salts. The effect of these saline waters on 
vegetation is discussed. W. P. S$. 
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Organic Chemistry. 


Products of the Action of the Silent Electric Discharge 
on Acetylene. H. P. Kaurmann (Annalen, 1918, 417, 34—59),— 
After giving a résumé of previous work on this subject, the author 
describes in detail his own apparatus, photographs of which are 
given. The essential part consists of two concentric glass tubes 
about 75 cm. long having a space of 5 mm, between their walls. 
The interior of the inner tube is silvered, and through it a rapid 
stream of cold water is passed. The outer tube is immersed in 
dilute sulphuric acid, in which is a cooling coil. Electrical con- 
nexion is made between the silvered surface and the sulphuric acid 
with the poles of an induction coil operated by a high-frequency 
machine (230—250 volis, 2°5—3 amperes). A stream of acetylene 
is passed between the tubes, and all air in the apparatus must 
be completely displaced by the acetylene before the silent dis- 
charge is passed. When the reaction vessel is allowed to get 
warm, the product is a mixture of a solid and a liquid, but if 
the vessel is kept cold, a liquid product only is obtained, which 
collects at the bottom of the vessel at the rate of about 30—50 
grams per hour. The liquid is a brown, viscous oil having an un- 
pleasant odour. It has the composition (C,H,), and is very 
unstable, changing by warming, by keeping in soiution, or by the 
attack of almost any chemical agent into the solid, which appears 
to be identical with that described by de Wilde (Ber., 18/4, 7, 
357). The liquid decomposes and carbonises above 100°, but a 
small quantity distils at 70°/10 mm., which is a mixture of several 
substances ; the residue in the flask changes to a plastic mass, which 
ultimately becomes brittle. 

The solid product obtained in the warm reaction vessel is more 
conveniently obtained by warming a solution of the liquid product 
in ether at about 60°. It is a pale yellow, odourless powder, which 
is insoluble in all solvents. 

Both the liquid and the solid rapidly absorb oxygen, and it is 
only during such absorption that they produce any action on a 
photographic plate. 

The solid does not react with a dilute solution of bromine under 
ordinary conditions, but is attacked by more concentrated solu- 
tions, hydrogen bromide being evolved. The liquid readily absorbs 
bromine, best in solution in carbon tetrachloride, a pale yellow 
powder being obtained, the composition of which appears to be 
(C,H,Br),., assuming it to be an individual substance. 

A 98% alcoholic solution of silver nitrate produces with a solution 
of the liquid product in carbon tetrachloride a pale yellow, floccu- 
lent precipitate of a silver derivative, which explodes on heating; 
the presence of a !}CH group in the liquid product is thus indicated. 

By boiling with 47% nitric acid, the solid product yields nitro- 
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compounds of high molecular weight, together with a iittle benzoic 
acid. By oxidation with alkaline permanganate, the liquid pro 
duct yields benzoic, isophthalic, and terephthalic acids. The same 
three acids are obtained, although with much greater difficulty, by 
oxidising the solid product with alkaline permanganate. C. 8. 


Allyl Alcohol. M. J. Srrrrar (Monatsh., 1918, 39, 617—626).— 
Bromine is quantitatively absorbed by allyl alcohol whether the 
former is in excess or not; the reaction is suitable for the exact 
quantitative estimation of allyl alcohol, which may be effected 
either by direct titration with bromine water until a permanent 
yellow coloration is obtained, or by treating the acidified aqueous 
solution of the alcohol with an excess of bromide—bromate solution, 
followed by addition of potassium iodide and titration of the 
liberated iodine with sodium thiosulphate (compare Stritar and 
Zeidler, A., 1904, ii, 686). 

When bromination is effected in dilute aqueous solution, about 
47-5% of the added bromine is immediately and spontaneously 
eliminated as hydrogen bromide. Elimination of the second 
bromine atom (exchange for hydroxyl) occurs slowly and incom- 
pletely in acid solution, small amounts of acraldehyde being formed. 
Practically the whole of the bromine is removed when the product 
is heated under pressure at 100° with the calculated quantity of 
potassium hydroxide (or with a 10% excess); the yield of glycerol 
is about 97% of that theoretically possible. The small deficiency 
is caused by the formation of a volatile, saturated bromide which 
is fairly resistant to alkali. H. W. 


The System Ethyl Ether-Chloroform. A. Smrrs and V.S. F. 
Bercxmans (Proc. A. Akad. Wetensch. Amsterdam, 1919, 21, 
401—404).—A melting-point curve for various mixtures of ethyl 
ether and chloroform has been determined. The curve shows that 
an equimolecular compound is formed (m. p. —94°4°), as was stated 
by Dolezalek and Schulze (A., 1913, 1, 108), but, in addition, two 
other compounds, (i) a compound made up of two molecules of 
chloroform and one molecule of ethyl ether (m. p. —93°3°), and 
(ii) one made up of two molecules of ethyl ether and one of chloro- 
form. The latter compound does not melt, but dissociates at 
—113°8° into the equimolecular compound and ethyl ether. 

J. F. 8. 


Physical Constants of ‘‘Mustard Gas "’ [8’-Dichloroethyl 
Sulphide}. Lrason H. Apams and Erskine D. Wittiamson (J. 
Washington Acad. Sci., 1919, 9, 30—35).—The compressibility of 
BB’-dichloroethyl sulphide has been determined over the pressure 
range 392—1713 megabars at 31:5° by the method previously 
described (this vol., ii, 98). The compressibility is represented 
by the equations Av/v)=4°24 x 10-5(P—P,) —6°3 x 10-5(P—P,)* 
and —Av/v,)=0°118(1 —¢-%64x10-“P-P)), Differentiating this, the 
relationship —dv/dP=49-5e-%%4x10"?, The compressibility at 
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P=0 is 49°5x10-° per megabar, and at 1000 megabars it is 
34:4 x 10-© per megabar. The freezing pressure and volume change 
were also determined at a few temperatures, and the following 
results obtained : 


Freezing pressure. 

Temp. Megabars. (V.—V, e.ce,) dP/dT. 
18-9 1 0-054 68 
21-9 570 0-050 71 
29-6 1110 — — 
31-4 1210 0-047 74 
38-9 1800 0-042 77 


The latent heat of fusion per gram is found to be 25 cal. 


| J. F.S. 


The Liquid Crystals of Agaricic Acid. Pavut GauBerr 
(Compt. rend., 1919, 168, 277—279).—Agaricic acid gives two 
types of liquid crystals, one belonging to the cubic system and the 
other being optically uniaxial and positive. The crystals are but 
slightly birefringent, and consequently the polychroism is feeble. 

W. G. 


» Phytochemical Reductions. XV. The Conversion of 
Acetaldol into Optically Active 8-Butylene Glycol by Yeast. 
Cart NeuBerG and (Mme.) EvisasetH KeErs (Biochem. Zeitsch., 
1918, 92, 96—110).—The reaction, OH-CHMe-CH,-CHO — 
OH-CHMe:CH,°CH,°OH, takes place in the presence of yeast both 
when actively fermenting sugar and when, also, sugar is not added. 
A dextrorotatory product was obtained. The B-butylene glycol 
was, amongst other methods, characterised by preparing the di-a- 
naphthylurethane derivative, m. p. 154°, by its treatment with 
a-naphthylearbimide. 

A method is given for preparing in good yield acetaldol by the 
action of disodium sulphite on aldehyde in the cold (at —15°). 
From the aldol were prepared the B-bromophenylhydrazone, 
C,»H,,0N,Br, white, seemingly hexagonal leaflets, m. p. 127—128°, 
and also the diphenylmethanedimethyldihydrazone, 

CH.(C,H,-NMe-N:CH-CH,"CH Me-OH),, 
colourless plates, m. p. 117°. S. B. S. 


Phytochemical Reductions. XVI. The Conversion of 
Citral into Geraniol by Yeast. Cart Nevusere and (Mmz.) 
ExisaBetH Kers (Biochem. Zeitsch., 1918, 92, 111—123).—This 
reaction takes place both in the presence and absence of added 
sugar. The geraniol which is produced is accompanied by some 
optically active substance which has not yet been identified. The 
authors describe the two following derivatives of cyclocitral: the 
thiosemicarbazone, C,,H,,N;8, white leaflets, m. p. 200—201°, and 
the p-nitrophenylhydrazone, C,gHz,0,N3, orange crystals, m. p. 
125°, 8. B. 8. 
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Preparation of Soluble Starch. A. Leuuier (J. Pharm. 
Chim., 1918, [vii], 18, 291).—Twenty-five grams of starch are 
boiled for fifteen minutes under a reflux apparatus with a mixture 
of 100 grams of 95% alcohol and 5 grams of sulphuric acid; the 
starch is then collected on a filter and washed with water or alcohol 
until free from acidity. Starch thus treated is insoluble in cold 
water, but very soluble in hot water. [See, further, J. Soc. Chem. 
Ind., 1919, 86a.] W. PB. B. 


The Preparation of Methylamine from Chloropicrin. 
Percy FarapDay FRANKLAND, FREDERICK CHALLENGER, and Noe. 
ALBERT Nicnotts (T., 1919, 115, 159—162). 


The Present Condition ofthe Benzene Problem. Hermann 
Pauty (J. pr. Chem., 1918, [ii], 98, 106—135)—The various 
representations suggested for the benzene molecule are discussed. 
From a consideration of the relationships between the physical 
constants of benzene derivatives, the corresponding hydrogenated 
compounds, etc., the following conclusions are drawn: (1) The 
atoms of the benzene molecule lie in one plane. (2) The benzene 
ring must be symmetrically arranged and the linkings uniform. 
(3) Neither centric nor olefinic linkings are present, the degree of 
saturation of the linkings being approximately midway between 
those of simple and double linkings. Thiele’s formula, the valence— 
electronic representation of benzene, the tetrahedral model, and 
the problem of orientation are also considered. ve Om 


II-10-Bromophenanthrene-3- or -6-sulphonic Acid. Hakan 
Sanpgvist (Annalen, 1918, 417, 1—16).—A hot aqueous solution 
of potassium phenanthrene-3-sulphonate is cooled to about 50° 
until crystals begin to separate, and a solution of bromine in water 
saturated at the ordinary temperature (about 3 mols. of bromine) 
is added gradually, whereby is obtained, in addition to oxidation 
products, potassium II-10-bromophenanthrene-3- or -6-sulphonate. 
‘The crude salt is converted through the chloride into II-10-bromo- 
phenanthrene-3- or -6-sulphonic acid, C,,H,Br-SO,H,4H,O, an almost 
white, non-crystalline mass, m. p. 152—153°, or, anhydrous, 223° 
(in a closed capillary, m. p. 160—170°), which has an astringent 
but, unlike the I-isomeride (A., 1917, 1, 552), no sweet taste, forms 
yellow, flocculent solutions, and shows some tendency to form 
liquid crystals. The potassium, ammonium, sodium, calcium, 
barium, and copper salts are described. The methyl ester, flattened 
needles, has m. p. 158°, the ethyl ester, needles, has m. p. usually 
143-5°, but sometimes 134° (to a turbid liquid); the former yields 
methyl phenanthraquinone-3-sulphonate by oxidation with chromic 
and acetic acids. II-10-Bromophenanthrene-3- or -6-sulphonyl 
chloride, prepared from the potassium salt, forms faintly yellow 
prisms, m. p. 199—199°5°, from which are prepared the amide, 
C,,H,,O.NBrS, needles, m. p. 266°5°, and the anilide, needles or 
leaflets, m. p. 211°. C. 8. 
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I-10-Chlorophenanthrene-3- or -6-sulphonic Acid and 
10-Chlorophenanthrene. Hakan Sanpeqvisr (Annalen, 1918, 
417, 17—33).—It has been shown (A., 1917, i, 552) that the 
abnormal viscosity and anisotropy of solutions of I-10-bromophen- 
anthrene-3- or -6-sulphonic acid disappear when the bromine is 
replaced by the -SO,H or *C,,H,;Br-SO,Me group. It is now found 
that they are increased when the bromine is replaced by a chlorine 
atom. , 

I-10-Chlorophenanthrene-3- or -6-sulphonic acid, prepared by 
fusing together I-10-bromophenanthrene-3- or -6-sulphony! chloride 
and phosphorus pentachloride, and heating the resulting chloride 
with water at about 145°, forms a white, microcrystalline powder 
possessing an acid, sweet, astringent taste. A 0-04N-solution has 
a viscosity 1°03 at 18° (water at 18°=1) ; this is increased to about 
140 by the addition of one-sixth volume of 3N-hydrochloric acid, 
the value for I-10-bromophenanthrene-3- or -6-sulphonic acid being 
increased only to about 6 by similar treatment. The air-dried acid, 
m. p. 160—161°, contains 3H,O (decomp.); the anhydrous acid 
has m. p. 206—207°. The ammonium, sodium, potassium, calcium, 
barium, and copper salts are described. The methyl ester, leaflets 
or prisms, has m. p. 172—172°5°, and the ethyl ester, colourless 
crystals, m. p. 182°5—183°. The chloride, C,,H,Cl*SO,Cl, pre- 
pared as above, forms prisms, m. p. 196—197°, and from it have 
been obtained the amide, needles, m. p. 281—282°, and anilide, 
crystals, m. p. 197—198°. 

10-Chlorophenanthrene, C,,H,Cl, m. p. 35—55° (purest specimen, 
52°5—53°5°), b. p. 343—346°, is obtained, together with other pro- 
ducts (of which 9:10-dichloroanthracene and 9:10-phenanthrene 
dichloride have been identified), by adding a cold solution of 
chlorine (26 grams) in carbon disulphide to phenanthrene (50 
grams) dissolved in the same solvent. It yields phenanthraquinone 
by oxidation, forms a picrate, C,,H,gCl,C,H,(NO.),"OH, yellowish- 
red needles, m. p. 111—112°, and is converted by sulphonation at 
165—170° into a sulphonic acid, from which the preceding 
I-10-chlorophenanthrene-3- or -6-sulphony] chloride, m. p. 196—197°, 
can be prepared. C. 8. 


The Mobility of the Methylnitroamino-group in the 
Derivatives of Tetranitrophenylmethylnitroamine and in 
Trinitrodi(methylnitroamino)benzene. C. F. van Duin (Rec. 
trav. chim., 1919, 38, 89—100).—A study of the action of 
ammonia, aniline, and m-nitroaniline on certain derivatives of 
2:3: 4: 6+tetranitrophenylmethylnitroamine obtained by substi- 
tuting the nitro-group in position 3 by an hydroxyl, an anilino-, 
a methylnitroamino-, an amino-, and a dimethylamino-group. 
The results show that a negative substituent in this position 
hinders the substitution of the methylnitroamino-group, whilst 
a positive substituent increases its mobility. As opposed to this, 
however, is the fact. that in 2:4:6-trinitro-3-dimethylaminophenyl- 
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methylnitroamine, the methylnitroamino-group is not replaced by 
m-nitroaniline. 

In the action of ammonia on 2:4: 6-trinitro-1 : 3-di(methylnitro- 
amino)benzene, two compounds, one having m. p. 195—196° (corr.) 
and the other having m. p. 144° (corr.), were obtained, but could 
not be characterised. W. G. 


The Formation of Phenol in the Action of Sodium 
Methoxide on the Higher Chlorobenzenes. P. W. vr Lance 
(Rec. trav. chim., 1919, 38, 101—105. Compare Holleman and 
Mooy, A., 1916, i, 22).—The author finds that p-chloroanisole and 
p-dichlorobenzene when heated in sealed tubes at 176—177° with 
sodium methoxide in methyl alcohol each yielded pchlorophenol 
and methyl ether, the reaction being far more complete with the 
p-chloroanisole than with the dichlorobenzene. He considers that 
the reaction with dichlorobenzene takes place in two stages, as 
follows : 

(1) C,H,Cl, + NaOMe=C,H,Cl-OMe + NaCl. 

(2) C,H,Cl-OMe + NaOMe=C,H,Cl-ONa + Me,O. 

W. G. 


Velocity of Nitration of Phenols in Ethereal Solution. II. 
Atrons Kiemenc and Extsapeth Ext (Monatsh., 1918, 39, 
641—696. Compare A., 1914, i, 272).—The velocity constants of 
the nitration of phenol, guaiacol, o and pcresol, and resorcinol 
methyl ether have been determined. Nitration is, in general, 
found to be a positive autocatalytic process, and the rate of nitra- 
tion is dependent on the proportion of nitrogen peroxide or nitrous 
acid in the nitric acid. From this point of view, a mathematical 
expression for the velocity of nitration of a benzene derivative has 
been developed which, when applied to the particular case of 
phenols, takes into account the fact that the nitrous acid formed 
during the course of nitration (the cause of the autocatalytic nature 
of the process) is itself absorbed by the phenol. 

Pure nitric acid, free from nitrogen peroxide and nitrous acid, 
does not cause nitration. Nitrogen peroxide induces both the 
nitrating and oxidising action of nitric acid towards derivatives of 
benzene. 

In the case of nitration in ethereal solution, action either does 
not occur at all or rapidly comes to an end if the number of mole- 
cules of nitric acid is greater than that of the phenol or guaiacol, 
this behaviour being, apparently, opposed to the law of mass action. 

The necessary solutions are obtained by dissolving anhydrous 
nitric acid in dry ether at a temperature of —80° (solutions pre- 
pared in this manner remain colourless at 0° for weeks), and by 
dissolving nitrogen peroxide in the same solvent in a special form 
of apparatus, which is figured in the text and allows the 
necessary adjustment of concentration and removal of known 
amounts of solution. The course of the reaction is followed by 
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determining the decrease in the titre of the nitric acid at given 
intervals. In the case of phenol, this can be done directly with 
standard barium hydroxide solution (the nitrophenol behaving as 
indicator) during the early stages of the reaction; during the later 
stages, the end-point is obscured by coloured bye-products, and it 
is then preferable to shake the ethereal solution with saturated 
potassium chloride solution and to add potassium hydroxide or 
barium hydroxide until the nitric acid is neutralised, when the 
next drop extracts a portion of the nitrophenol from the ether and 
colours the aqueous solution deep red. In the cases of guaiacol 
and other phenols, this method cannot be used, and recourse must 
be had to the iodometric process previously described (loc. cit.). 

In addition to the phenols already mentioned, experiments with 
catechol, resorcinol, and quinol are also described. In the first 
two cases, satisfactory results could not be obtained; with quinol, 
the initial reaction consisted in the evolution of nitric oxide and 
formation of quinhydrone, which gradually underwent nitration. 
It is noteworthy that the presence of nitrogen peroxide is here 
found to be essential to the oxidising action of the nitric acid. 

H. W. 


Oxidation of Quinol and its Sulphonic Acids by means of 
Fehling’s Solution. Jou. Pinnow (J. pr. Chem., 1918, [ii], 98, 
81—95. Compare A., 1911, i, 339).—Further experiments show 
that, when oxidised by Fehling’s solution in absence of air, quinol 
and its sulphonic acids require almost exactly 3 atoms of oxygen 
per molecule, and give dihydroxyquinol or its sulphonic acids. 
The less amount of Fehling’s solution earlier found sufficient with 
low concentrations of quinol (compare Bourquelot and Fichtenholz, 
A., 1910, i, 273) is explained by concurrent oxidation at the 
expense of atmospheric oxygen. In presence of sulphite, quinol 
and its sulphonic acids are oxidised by means of Fehling’s solution 
principally to dihydroxyquinoldisulphonic acid, 5 or 4 atoms, 
respectively, of oxygen being used; this oxidation proceeds by way 
of quinone, quinolsulphonic acid, quinonesulphonic acid, and 
quinoldisulphonic acid, and not by way of dihydroxyquinone and 
its sulphonic acids. Unlike quinone and its sulphonic acids, 
dihydroxyquinone and its sulphonic acids do not unite with 
sulphite. Part of the quinol, which is not oxidised by Fehling’s 
solution to the readily separable dihydroxyquinonedisulphonate, 
yields a readily soluble, pale-coloured isomeride, but the most 
important side reaction is the action of the alkali on the quinone- 
sulphonate, which should lead through hydroxyquinolsulphonate 
to the final product of oxidation, hydroxyquinonesulphonate. 

Zz. ms. FP. 


Some Derivatives of Resorcinol. H. Vermeuten (Rec. trav. 
chim., 1919, 38, 106—111).—2-Nitroresorcinol when added to 
nitric acid (D 1:5) in the cold yields 2:4-dinitroresorcinol, m. p. 
146°, which when converted into its potassium salt and heated with 
an excess of methyl sulphate gives 2:4-dinitro-1 :3-dimethoxy- 
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benzene; this, when reduced with tin and hydrochloric acid in 
alcoholic solution and the product treated with acetic anhydride, 
gives 2-nitro-4-acetylamino-1 :3-dimethoxybenzene, m. p. 161—162°, 
This compound on nitration yields 2: 6-dinitro-4-acetylamino-1 :3.- 
dimethoxybenzene, m. p. 129°, which when hydrolysed gives 
2 :6-dinitro-4-amino-1 : 3-dimethoxybenzene, m. p. 141°. 4-Acetyl- 
amino-l :3-dimethoxybenzene, m. p. 117°, when nitrated in acetic 
acid solution yields 6-nitro-4-acetylamino-1 :3-dimethozybenzene, 
m. p. 173°, which is also obtained by the acetylation of 6-nitro-4- 
amino-1 :3-dimethoxrybenzene, m. p. 136—137°, obtained by the 
reduction of 4:6-dinitro-1 :3-dimethoxybenzene. W. G. 


Acetylsalicylic [o-Acetoxybenzoic] Acid. Henry L. Danm 
(J. Ind. Eng. Chem., 1919, 11, 29-—30).—The melting point of 
aspirin is determined by immersion of the capillary tube in a 
stirred paraffin oil bath heated at the rate of 1° per minute, the 
thermometer being immersed during the whole time of heating, 
but the melting-point tube inserted only when the temperature 
reaches 130°. The free salicylic acid present may be determined 
by comparison of the colour given with dilute ferric chloride with . 
a series of cobalt chloride solutions of various concentrations. 


[See J. Soc. Chem. Ind., 1919.] es mee 


The Elimination of the Carbethoxyl Group from 
Tautomeric Systems. I. Derivatives of Indene. Carisrorner 
Ketx Incotp and Jocetyn Fietp Torre (T., 1919, 115, 
143—159). 


Preparation of Mercury Derivatives of Phthaleins and 
Analogous Compounds. SaccnHarinraprik Akt.-GEs. vorM. 
FanuBerc, List, & Co. (D.R.-P. 308335; from Chem. Zentr., 
1918, ii, 881—882).—Neutral solutions of the alkali salts of 
phthaleins, succineins, and “sacchareins”’ are boiled with a large 
excess of a mercuric salt, particularly mercuric chloride, whereby 
uniform products are formed in an easily isolable condition. Thus, 
fluorescein and mercuric chloride yield a reddish-brown product, 
insoluble or sparingly soluble in the usual organic media, soluble 
in sodium carbonate, sodium hydroxide, or ammonia, to deep red 
solutions, which show a strong, greenish-yellow fluorescence when 
diluted. The ammoniacal solution is blackened by ammonium 
sulphide at its boiling point. The sodium salt of methylfluorescein 
gives a pale brown derivative with mercuric chloride which dyes silk 
orange-yellow. Mercuriated compounds from dibromofluorescain, 
tetrabromofluorescein, tetraiodofluorescein, phenolphthalein, tetra- 
iodophenolphthalein, quinolphthalein, hydroxyquinolphthalein, 
resorcinsuccinein, cresorcinsuccinein, and resorcinsaccharein are also 


described. H. W. 


The Reduction of Aromatic Ketones. W. D. Conen (Rec. 
trav. chim., 1919, 38, 72—-88).—In acid solution, benzophenone is 
reduced with the formation of benzopinacone, benzhydrol not being 
fermed. If the action is energetic, a little diphenylmethane is 
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formed. In an alkaline medium, on the other hand, benzhydrol 
is almost exclusively obtained unless the alkali is very weak, in 
which case a little benzopinacone is formed. An energetic reduc- 
tion produces some diphenylmethane. In neutral medium, as when 
reduced by aluminium amalgam in alcohol, benzophenone yields 
68% of benzhydrol and 32% of benzopinacone. 


Preparation of 8-Anthrimides. Farswerke vorm. MEIsTER, 
Lucius, & Brinine (D.R.-P. 308666; from Chem. Zentr., 1918, 
ii, 882).—The products of the action of ammonia on £-diazoanthra- 
quinones are heated in solvents of high boiling point with or with- 
out a condensing agent. Thus, anthraquinone-8-diazonium 
sulphate is made into a paste with alcohol and treated with well- 
cooled, concentrated alcoholic ammonia; the product is heated 
with nitrobenzene under reflux, when B8!-dianthrimide separates 
as a dark brownish-red substance, which becomes yellowish-brown 
when dried or acidified ; it forms a scarlet solution in concentrated 
sulphuric acid, which gradually becomes olive and then green. 
The product from 1:3-dibromoanthraquinone-8-diazonium sulphate 
and alcoholic ammonia gives tetrabromo-B-dianthrimide (partly as 
the benzoyl derivative, which is hydrolysed with concentrated 
sulphuric acid) when heated to gentle boiling with nitrobenzene and 
benzoyl chloride. The substance is yellow and yields a bluish-green 
solution in concentrated sulphuric acid; it dyes cotton yellow from 
a reddish-brown bath. Dichlorobisdiazoanthraquinoneamide (from 
diazotised 1-chloro-2-aminoanthraquinone and ammonia in excess) 
is pale yellow, and is converted by treatment with boiling nitro- 
benzene and benzoyl chloride into 1:1/-dichloro-2:2'-dianthrimide, 
orange-yellow, matted needles soluble in concentrated sulphuric 
acid to a pure blue solution; it dyes cotton orange-yellow from a 
reddish-brown bath. H. W. 


sec.-8-Methylceamphor and sec.-8-Phenylcamphor, a New 
Series of Synthetic Camphors, and ‘eri..Naphthylborneol 
and Naphthylcamphene. J. Brepr (J. gr. Chem., 1918, [ii], 98, 
96—105).—In consequence of the publication of Ruzicka’s paper 
(A., 1918, i, 398), the author gives a short account of work carried 
out in 1914—1918. 

[With Maria Savetsserc.|—The action of magnesium methyl 
iodide on camphor or on fenchone yields the tertiary alcohols, 
methylborneol and methylfenchol, which, under the action of 
dehydrating agents, yield one and the same hydrocarbon, C,,Hyg, 
b. p. 172—175°, m. p. 71—73°, which shows great stability towards 
permanganate, and is regarded as a homocyclene of the 

annexed structure. When treated with 

b : acetic and sulphuric acids, the hydrocarbon 
: ow, x: yields an acetyl compound, C.F... b. p. 
e? CH-CMe,— OMe 106—107°/13 mm., and this on hydrolysis 
. gives a secondary alcohol, C,,H 0, m. p. 

193°, which forms a phenylurethane, m. p. 

102°; oxidation of the alcohol yields a 


g* 


a 
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ketone (8-methylcamphor), C,,H,0, m. p. 167—-168°, giving an 
oxime, m. p. 125—127°, and a semicarbazone, m. p. 255° (decomp.), 
and yielding 2-methylcamphoric acid, C,,H,,0,, m. p. 191°; the 
anhydride of the acid has m. p. 205°5—207°. The properties of 
these products indicate that they belong to the camphor series, so 
that, in the splitting of the trimethylene ring of the hydrocarbon 
(see formula above), the linking 3¢-3¢ is ruptured. This indica- 
tion is confirmed by the molecular refraction of the ethyl ester of 
the acid ; this ester has D'** 1-0289, which differs but little from the 
value, DP 1:0298, for ethyl camphorate, whereas ethyl isofencho- 
camphorate has D? 10054. The specific exaltation of the mole- 
cular refraction of the ester of the new acid, HY,= —0°229, is 
similar to that, -—0-18, for ethyl camphorate, and is con- 
ditioned by the annexed grouping, whilst in ethyl isofencho- 


camphorate the grouping CH- CH, -C-Me pro- 


duces no exaltation. The following further 
derivatives of the 2-methyleamphoric acid were 
prepared: the dichloride, b. p. 155°/15 mm., the 
chlorinated chloride, the chloro-anhydride, m. p. 
204—-206°, the  sec.-tert.-amino-acid, m. p. 
162—163°, and its calcium salt, and the acid imide, m. p. 256°. 

[With A. C. Hernemann and F. Goster. }-The interaction of 
magnesium phenyl bromide and camphor, followed by treatment of 
the product with water and dilute hydrochloric acid, yields the 
tert.-phenylborneol, m. p. 41°, b. p. 119°5—120°5°/2—2°5 mm., 
[a]> —50°33° (in benzene), already prepared by Haller. Treat- 
ment of this tertiary alcohol with acetic anhydride gives a liquid 
hydrocarbon, CygHo, b. p. 99°/2 mm., Dj‘ 0°9920, [a]? +3°27°, 
which is converted into the acetyl derivative of a tertiary alcohol, 
b. p. 136°/2 mm., m. p. 87°. This hydrocarbon partly undergoes 
reatrangement to an isomeride, b. p. 86°/2 mm., D!?’ 1-0034, 
{aj} —3°75°, whilst a third isomeride, b. p. 106°/2 mm., m. p. 
33—34'5°, D?** 0-9742, is formed in good yield on repeated dry 
distillation of the above acetyl] compound. The hydrocarbon, b. p. 
99°/2 mm., does not combine with hydrogen chloride in light 
petroleum solution, but the isomeride, b. p. 86°, forms the hydro- 
chloride, C,,H»,Cl, m. p. 76°5°, which with milk of lime gives a 
tertiary alcohol, C\,H.O, b. p. 106°5°, [a]}#° + 23-06°, isomeric with 
the tert.-phenylborneol. Hydrolysis of the above acetyl derivative 
yields a secondary alcohol, C\,HoO, m. p. 115—116°, which, like 
the products derived from it, is optically inactive. Oxidation of 
this alcohol by means of chromic acid gives a phenylcamphor, 
C,H 0, m. p. 68°, the formation of which takes place as shown 
on p. i, 127. 

The new phenylcamphor forms a semicarbazone, m. p. 189—190°, 
and an ozime, m. p. 141—142°5°, and when reduced with sodium 
and alcohol gives a mixture of phenylborneol and phenylisoborneol, 
which were not separated. With sodiopotassamide and amyl 
nitrite, phenyleamphor yields the isonttroso-derivative, which forms 
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greenish-white crystals, m. p. 189°, and this with sodium hydrogen 
sulphite gives phenylcamphorquinone, a golden-yellow substance, 
m. p. 145°. The latter is also obtained by the action of perman- 
ganate on phenylcamphorcarborylic acid, m. p. 149—150° (evolu- 
CH,—CH——CH, CH,—CH-——CH, 
I ! 
OMe, | —> | OMe, 
1 
CH,—CMe--CO CH,—CMe—Ph-0H 


f 


4 
CH,—CH—CH, 


| 


! 
UH, 
| 
CH, °C CH—UHPh 


Y 
CH,—-CH—CH, CH,—-CH—-CH, 
CMe, —> | UMe, 

UH Ph-UMe-CH-OH CHPh-CMe—CO 
tion of CO,), which is formed from phenylcamphor with the help of 
sodiopotassamide and carbon dioxide. Phenylcamphoric acid, 
C,\,H.,O,, m. p. 123°5°, is formed by the protracted action of per- 
manganate solution on the quinone; its anhydride, C,,H,,0, m. p. 
173°5°, was prepared. 

[With H. Dusster.}—The action of magnesium a-naphthyl 
bromide on camphor yields tert.-naphthylborneol, m. p. 122—124°, 


CH,—CH—CH, -° 
l 
CMe, 
CH—'——C-C,,H, ~~” 


CMe,—CH—CH, 
| 
CH, 
" 
|_ — CH,.C-——--CH—CH ‘C,H, 
Me 
(I.) (III.) 


ir 


"4 
CMe,—CH——--CH, 


OH, 
CH,:C-———O(O,,H,)-UH, 
(II.) 
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{a]> —41-96° in benzene. When subjected to dry distillation, this 
alcohol yields the naphthylcamphene, Cy>H 9, which crystallises in 
felted needles, m. p. 92—93°, b. p. 210°/16 mm., and gives no 
hydrochloride ‘with dry hydrogen chloride in ethereal solution. 
Treatment of the hydrocarbon with acetic and sulphuric acids yields 
only an tsomeride, m. p. 116—117°. From results obtained with 
methyleyclene and phenyleamphene, it may be assumed that the 
naphthyleamphene, m. p. 92—93°, has structure I or II, and that 
treatment with acetic and sulphuric acids, under the influence of 
the naphthyl] residue, leads to rearrangement to the compound III, 
which cannot be acetylated. , 


Condensation of Unsaturated Compounds in Relation to 
Terpenes, Resins, and Caoutchouc. H. J. Prins (Chem. 
Weekblad, 1919, 16, 64—74).—The type of condensation discussed 
is that between molecules of the same substance containing the 
group -C—C:. The reaction is brought about by catalysts, such as 
acids, acid anhydrides, halogens and halogen compounds with active 
halogen, sulphur and sulphur compounds (persulphides), oxygen 
and peroxides, metallic oxides, and metals. The catalyst and sub- 
strate are “reciprocally activated.” Three reactions are possible: 
polymerisation of the unsaturated substance, combination of 
catalyst with the substance at the double bond, and combination 
of catalyst with the polymerised substance formed. The theory 
of reciprocal activation is discussed in relation to the simultaneous 
polymerisation and oxidation of unsaturated hydrocarbons, such 
as terpenes, the formation of resins, and the vulcanisation of 
caoutchouc. The following theory for the last-mentioned process 
is suggested. The caoutchouc molecule is rendered active by means 
of the catalyst sulphur, whilst the sulphur undergoes a change 
analogous to the formation of ozone from oxygen in presence of 
unsaturated substances. There results (1) a simple polymerisation 
of the caoutchouc molecule with formation of cyclobutane deriv- 
atives; (2) polymerisation of the caoutchouc molecule with inclusion 
of sulphur in the ring, giving compounds of the type 


-C—C: 
1 
Cc CC 
‘er * 
Sn 
(3) direct addition of sulphur at the double bond to form : 
-C—C: 
\/: 
Sn 
W.S. M. 


Constituents of Resins. III. Further Investigation of 
Siaresinol from Siamese Gum Benzoin. A ois Zinke and 
Hans Lies (Monatsh., 1918, 39, 627—639).—It has been pre 
viously shown that the benzoresinol obtained by Liidy from 
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Sumatra gum benzoin (A., 1893, i, 480—666) is probably a mix- 
ture of d-sumaresinol and /-benzoresinol (A., 1918, i, 502); further 
examination of the substance prepared according to Liidy’s direc- 
tions only led to the isolation of siaresinol (A., 1918, i, 398). 
Liidy’s benzoresinol should therefore be deleted from the literature. 

Further examination of d-sumaresinol and siaresinol has shown 
that these substances are acidic in character, and that the acidic 
hydrogen is contained in the carboxyl, and not in the hydroxyl 
group as assumed by Liidy (Joc. cit.); the former is therefore to 
be regarded as d-sumaresinolic acid and the latter as d-staresinolic 
acid. Oxidation of d-siaresinolic acid leads to the formation of a 
monobasic acid, C,,H,,O,, and the loss of three atoms of carbon 
and eight atoms of hydrogen appears to denote the elimination of a 
propyl or an isopropyl group; the formula for the parent substance 
may be written C,H,-C,,H,,O,°CO,H. 

[With Lupwic Zecuner.|—Silver siaresinolate forms a white 
powder which darkens in colour when preserved, and decomposes 
when warmed with water, acetone, or alcohol. It is converted by 
methyl iodide into methyl siaresinolate, which crystallises in pris- 
matic crystals with 1°5H,O from aqueous alcohol, m. p. about 150°, 
in needles with }H,O from benzene, and in anhydrous, prismatic 
crystals, m. p. 169—170°, from light petroleum. The ethyl ester 
separates from light petroleum in needles or prismatic platelets, 
m. p. 108°; from aqueous alcohol in nodular masses, which melt 
indefinitely at 102° and contain water of crystallisation. The 
mixed anhydride of acetic and siaresinolic acids melts at 125—-127° 
after softening at 104°. 

Chromic acid oxidises the double compound of acetic and 
d-siaresinolic acid to an acid, Cy,;H,.O,, short prisms, m. p. 317°, 
fal} —193°8° in chloroform solution; the potassium salt, long, 
white needles with 3}H,O, and the methyl ester, colourless leaflets, 
m. p. 186—187°, are described. H. W. 


Hydroxymethylfurfuraldehyde. J. A. Mippenporp (Rec. 
trav. chim., 1919, 38, 1—71).—The author finds that w-hydroxy- 
methylfurfuraldehyde, obtained by the action of acids on the 
hexoses, can be distilled unchanged in an absolute vacuum, giving 
a distillate, b. p. 114—116°/1 mm., which will crystallise and has 
m. p. 31:5°, Dif 1-268, Di 1°2629, nF 1556, ni 1-552, n? 1-563, 
and its heat of combustion is 664°8 cal. per gram-mol. Contrary 
to the general statements, the author finds that this aldehyde is 
miscible with water in all proportions, and that there is no indica- 
tion of the formation of a hydrate. It gives a phenylmethy/- 
hydrazone, m. p. 161°, and an aldazine, m. p. 168° (decomp.), and 
its hydroxyl group may readily be replaced by halogen by the 
action of the hydrogen halide in dry ether. w-Chloromethylfur- 
furaldehyde is readily converted into w-methoxymethylfurfur- 
aldehyde, an oil, b. p. 68—70°/2 mm., D179 1-146, mj?* 1:5088 
giving a phenylhydrazone, m. p. 56—57°, a p-nitrophenylhydr- 
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azone, m. p. 140—141°, an oxime, an aldazine, m. p. 86°, a semi- 
carbazone, m. p. 170°, and a semioxamazone, m. p. 209—210°. 
Similarly, w-ethoxymethylfurfuraldehyde gives a p-nitropheny/- 
hydrazone, m. p. 140—141°, an oxime, an aldazine, m. p. 70°, and 
a semioxamazone, m. p. 212—213°. Benzoyloxymethylfurfur- 
aldehyde gives a phenylhydrazone, m. p. 112°, a p-nitrophenyl- 
hydrazone, m. p. 142°, an oxime, m. p. 85—85°5°, an aldazine, 
m. p. 163°, a semicarbazone, m. p. 198°, and a semioxamazone, 
m. p. 204° (decomp. ). 

When distilled at a pressure of 10—20 mm., hydroxymethylfur- 
furaldehyde is partly decomposed, giving its anhydride, difurfury]- 
methyl! ether, which yields a semicarbazone, m. p. 255°, and when 
oxidised by moist silver oxide gives di(2-methyl-5-carboxylfury]) 
ether, m. p. 165°. 

Sodium hydroxide readily decomposes hydroxymethylfurfur- 
aldehyde, giving 2 :5-dihydrorymethylfuran, m. p. 80°, and 5-hydr- 
oxymethylpyromucic acid. Under similar conditions, methoxy- 
methylfurfuraldehyde gives 2-hydroxymethyl-5-methorymethyl- 
furan, b. p. 132—134°/23 mm., m. p. 37°, nif*1°4860, and 5-meth- 
orymethylpyromucic acid, m. p. 66—66-5°; the ethoxy-aldehyde 
similarly gives 2-hydroxrymethyl-5-ethorymethylfuran, b.  p. 
152—157°/20 mm., ni? 1°4865, and 5-ethoxymethylpyromucic acid, 
m. p. 62°. 

Hydroxymethylfurfuraldehyde condenses with ethyl malonate, 
giving ethyl hydrorymethylfurfurylidenemalonate, m. p. 48°5°,b. p. 
2219/11 mm., D? 1°1648, n§ 1:539, n® 1-536, and with malonic 
acid, giving hydrorymethylfurfurylidenemalonic acid, decomposing 
at 130°. 

Ammonia or potassium cyanide react readily in alcoholic solution 
with hydroxy-, methoxy-, or ethoxy-methylfurfuraldehyde, but the 
products in every case resinify. 

From a study of the absorption spectra of the coloured products 
obtained from furfuraldehyde and its methyl and hydroxymethyl 
derivatives, respectively, with the following reagents, resorcinol, 
Sesamé oil, 8-naphthol, acetone, diphenylamine, egg-albumin, 
aniline acetate, narcotine, and orcinol, it is shown that the coloured 
products formed by warming sucrose with hydrochloric acid and 
the respective reagents resemble those obtained from hydroxy- 
methylfurfuraldehyde, but differ from those obtained from furfur- 
aldehyde itself. It is shown that diphenylamine is the most satis- 
factory reagent for distinguishing Between pentoses and hexoses, 
and that the reaction with acetone is the most satisfactory for dis- 
tinguishing methylpentoses from pentoses and hexoses. W. G. 


The Alkaloids of Holarrhena congolensis. Frank Let 
Pyman (T., 1919, 115, 163—166). 


Nicotine Content of the Smoke of Heavy, Light, and 
‘* Nicotine-free '’ Cigars. W. Srorm van Leruwen (Arch. expi. 
Path. Pharm., 1918, 84, 282—316).—This content was measured 
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physiologically by the effect on the blood-pressure of an acid extract 
of the smoke, and bears no relationship to the trade description or 
even to the nicotine content of the cigars themselves. The smoke 
of so-called nicotine-free cigars (Wendt) contains as much as that 


of average normal ones. A full account of earlier work is given. 
G. B. 


Cyclic Acetone Bases. C. Harries (Annalen, 1918, 417, 
107—191. Compare A., 1896, i, 317).—The author has shown that 
vinyldiacetonamineoxime (4-oximino-2 : 2 : 6-trimethylpiperidine) 
yields a-4-amino-2:2:6-trimethylpiperidine by reduction with zinc 
dust and cold alcoholic hydrochloric acid, and B-4-amino-2: 2 :6- 
trimethylpiperidine by reduction with sodium and boiling amyl 
alcohol (loc. cit., and A., 1897, i, 293). These two bases behave 
differently towards carbon disulphide. Whilst the B-base yields 
only one dithiocarbamate which cannot be converted into a thio- 
carbimide by mercuric chloride, the a-base yields an easily soluble 
dithiocarbamate, which is changed by boiling water into a sparingly 
soluble dithiocarbamate; from the last, hot aqueous mercuric 
chloride solution produces a substance which has the composition 
of the expected thiocarbimide, but not its properties, and is there- 
fore probably an internal thiocarbamide. By treatment with 
iodine, the two a-dithiocarbamates (2 mols.) lose carbon disulphide 
(1 mol.) and hydrogen sulphide (1 mol.) and yield two isomeric 
thiocarbamides, probably having the constitution 

CS-NH(C,H,Me,N), ; 
these are probably syn- and anti-stereoisomerides, and so also are 
the two a-dithiocarbamates. 

The question why the 8-base does not yield an analogous series 
of isomerides cannot be answered at present. 

[With A. BauprexeLt, H. HowEnemser, and R. HaarMAnn.}~ 
Between 1896 and 1908, the reduction of 4-oximino-2: 2: 6-tri- 
methylpiperidine to a-4-amino-2:2:6-trimethylpiperidine by cold 
alcoholic hydrogen chloride and zinc dust has frequently been 
effected. It is all the more remarkable, therefore, that the authors, 
using present-day zinc dust (since 1913), have obtained, not the 
above a-base, but 2: 2:6-trimethyl-4-piperidone. In order to prepare 
the a-base, therefore, 4-oximino-2 : 2: 6-trimethylpiperidine has been 
reduced by 3% sodium amalgam in 80% alcoholic solution at 
10—20°, 25% hydrochloric acid being constantly added to maintain 
an acid reaction. This method produces about equal weights of 
a- and 6-4-amino-2:2:6-trimethylpiperidine; the hydrochloride of 
the latter is insoluble in absolute alcohol. 

[With Bernaarp ScHeLttHorn.|—Whether reduced by cold 
alcoholic hydrochloric acid and zinc dust or by boiling amyl alcohol 
and sodium, 4-oximino-2:2:6:6-tetramethylpiperidine yields only 
one 4-amino-2 :2:6:6-tetramethyl piperidine, leaflets, m. p. 16—18°, 
b. p. 79°/7 mm., which is converted by acetic anhydride into the 
acetate of the acetylamino-derivative, m. p. 205°; the acetylamino- 
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derivative itself, C,,H,,ON,, forms pyramidal crystals, m. p. 120°, 
b. p. 161—163°/6—8 mm. 

In cold ethereal solution, 4-amino-2 : 2: 6 : 6-tetramethylpiperidine 
(2 mols.) and carbon disulphide (1 mol.) yield 4-amino-2:2:6:6- 
tetramethylpiperidine 2: 2:6: 6-tetramethylpiperidyldithiocarb- 
amate, C,H,,N-NH-°CS°SH,C,H,,N-NHb,, crystals, m. p. 154°, but 
in the ratio of 1:1 yield tetramethylyperidyldithiocarbamie acid, 
C,H,,N-NH-CS-SH, m. p. 180°; this, and also the preceding salt, 
are converted into a substance, m. p. 205° (decomp.), by recrystal- 
lisation from boiling water. The dithiocarbamic acid in boiling 
aqueous-alcoholic solution is converted by alcoholic iodine into the 
hydriodide (two crystalline forms) of the thiocarbamide, 

CS(NH-C,H,,N)>, 
triangular plates, m. p. 170°. 

Corresponding with the production of two alkamines by the 
reduction of 2:2: 6-trimethyl-4-piperidone (Harries, A., 1897, i, 293), 
it is found that 2:2-dimethyl-6-:sobutyl-4-piperidone, reduced by 
sodium amalgam in faintly acid solution, yields a mixture of labile 
cis-valerdiacetonalkamine [4-hydroxry-2 : 2-dimethyl-6-isobutyl pi per- 
idine], NEOs t CH>CH-OH, m. p. 91—92° (hydro- 
chloride, m. p. 215°), and the stable trans-isomeride, m. p. 65°; the 
former is converted into the latter by heating with a solution of 
sodium amyl oxide. 

2 : 2-Dimethyl-6-isobutyl-4-piperidone forms an oxime, C,,H.ONo, 
needles, m. p. 121° (monohydrochloride, m. p. 238°; dihydro- 
chloride, needles, m. p. 222°), which is reduced by sodium and boil- 
ing amyl alcohol to 4-amino-2:2-dimethyl-6-isobutylmperidine, 
C,,HaNo, b. p. 1479/65 mm. (hydrochloride, C,,H,,N.,2HCI; 
acetate of the acetyl derivative, m. p. 143—-144°). The base yields 
a carbamate by absorption of carbon dioxide, and is converted by 
nitrous acid into the preceding cis-alkamine, m. p. 91—92°. 

By warming with acetic anhydride, 2:2 :6-trimethyl-4-piperidone 
is converted into its acetyl derivative, prisms, m. p. 92°, which yields 
acetylvinyldiacetonamineoxime _(l-acetyl -4- oximino-2 : 2 : 6-tri- 
methyl yperidine), m. p. 130°, by treatment with aqueous hydroxyl- 
amine. 

[With A. Zarr.}—Benzylidenediacetonamineoxime yields only 
products of fissive decomposition when reduced by zinc dust and 
alcoholic hydrochloric acid, but is converted by reduction with 
sodium and boiling amyl alcohol into B4-amino-2-phenyl-6 : 6- 
dimethylpiperidine, six-sided plates softening at 60°, no definite 
m. p., b. p. 183°/36 mm., which is isolated as the hydrobromide, 
C\;Ho)N.,2HBr, prisms with 3H,O, m. p. 75°, decomp. 100°; the 
hydrochloride, platinichloride, hydriodide, and wpicrate are 
mentioned. 

[With Aveust BavuprexeEL.}—a-4-Amino-2 : 2 : 6-trimethyl- 
piperidine and ethyl chloroformate react in cold ether to form the 
hydrochloride, C,,H.,0,N,,HCl, crystals, m, p. 244—245°, of 
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aethyl trimethylyperidylcarbamate, b. p. 148—150°/12 mm. 
(picrate, m. p. 208—209°). Attempts to eliminate ethyl alcohol 
from the carbamate with the object of creating a bridge linking in 
the 1:4-position were unsuccessfully made with zinc chloride, fused 
sodium acetate, phosphoric anhydride, phosphoryl chloride, and 
concentrated hydrochloric acid. The a-aminotrimethylpiperidine 
reacts in ethereal solution with carbon dioxide to form the 
carbamate, C;H;,Me,N*NH-CO,H,NH,°C;H,Me,N, m. p. 112°. 

The following compounds of the B-series were prepared by similar 
methods: B-ethyl 2:2:6-trimethylpiperidyl-4-carbamate, b. p. 
151—152°/12 mm., m. p. 68°, and its hydrochloride, m. p. 
253—-254° (decomp.), and picrate, m. p. 164—165°; B-aminotri- 
methylpperidine trimethyl piperidylcarbamate, m. p. 92°. 

[With A. Zarr.]|—a- and f-4-Amino-2:2:6-trimethylpiperidine 
yield dibenzoyl derivatives, Co>H,O,N,, m. p. 192—193° and 
210—211° respectively, on benzoylation. The a-base reacts with 
phenylcarbimide in cold benzene to form the phenyltrimethyl- 
piperidylcarbamide, NHPh-CO-NH-C,;H,Me,N, needles, m. 
211—212°, and with phenylthiocarbimide in ethereal solution to 
form the corresponding thiocarbamide, C,;H.,N,8, crystals, m. p. 
110°, whilst the hydrochloride of the a-base reacts with potassium 
cyanate in concentrated aqueous solution to form a-trimethyl- 
pperidylcarbamide, C;H;Me,N*-NH:CO-NHg, leaflets, m. p. 55° 
(not sharp), decomp. below 100°. The corresponding substances in 
the A-series are phenyltrimethylpiperidylcarbamide, m. p. 130— 
138°, the thiocarbamide, C,;Ho,N,8, m. p. 160—161°, and B-tri- 
methyl pm peridylcarbamide, m. p. 170—171°. 

[With Hersert THorrv.|—Equal molecular quantities of 2:2:6- - 
trimethyl-4-piperidone and ethyl chloroformate in ethereal solution, 
heated on the water-bath with a saturated solution of potassium 
carbonate, yield ethyl 4-keto-2:2:6-trimethylpiperidine-1-carb- 
oxylate, m. p. 34—35°, b. p. 141—142°/12 mm. (oaime, leaflets, 
m. p. 136°). .The oxime is reduced by sodium amalgam and a 
mixture of alcohol, water, and acetic acid on the water-bath to 
ethyl 4-amino-2 : 2 :6-trimethylpiperidine-1-carbozylate, b. p. 160°/ 
12 mm., from which an internal 1:4-carbamide could not be pro- 
duced. 

The direct methylation of 2:2:6-trimethyl-4-piperidone at the 
imino-group is very difficultly effected. The result is attained 
indirectly, however, by oxidising a- and B-N-methylvinyldiaceton- 
alkamines (see below) by chromic and acetic acids. Although the 
a-isomeride is very resistant to oxidation, both yield the same 
N-methylvinyldiacetonamine (1:2:2:6-tetramethyl-4-mperidone), 
b. p. 96—97°/14 mm., which is purified through the hydro- 
bromide. It forms an oxime, prisms, m. p. 93° (gcrate, needles, 
m. p. 216° [decomp. ]). 

[With Aveust Bauprexe..]—The following derivatives have 
been prepared with the object of obtaining substances suitable for 
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the easy identification of the more important cyclic acetone bases, 
but none of them compares with the oxime for this purpose. 
2:2:6-Trimethyl-4-piperidone forms a semicarbazone, CyH,,ON,, 
crystals, m. p. 196—197° (owalate, m. p. 182°), the triacetonamine 
forms a semicarbazone, C\yHsyON,, crystals, m. p. 219—220°, whilst 
benzylidenediacetonamine forms a p-nitrophenylhydrazone, 
CygH202N,, 

m. p. 105—106°. 

{With Artur Zart.|—4-Hydroxy-a- and -f-1:2:2:6-tetra- 
methylpiperidines are readily obtained by heating the 4-hydroxy- 
2:2:6-trimethylpiperidines with 40% formaldehyde on the water- 
bath. The hydrochloride of the a-compound reacts with benzoyl 
chloride at 120° to form a-4-benzoyl-1:2:2:6-tetramethylpiper- 
idine, b. p. 194—195°/16 mm. (hydrochloride, m. p. 192°, platini- 
chloride, m. p. 208° [decomp.], nitrate, and picrate, m. p. 
180—181°). The corresponding B-benzoyl derivative has b. p. 
195°/15 mm., and forms a hydrochloride, m. p. 58° (not sharp), 
platinichloride, m. p. 218° (decomp.), nitrate, m. p. 163° (decomp.), 
and picrate, m. p. 213°. 

[With Ericn Groscuurr.|—The behaviour of cyclic acetone 
bases towards nitrous acid has been already published (A., 1901, 
i, 745). C. 8. 


New Mode of Formation of Pyrrole-black. A. ANGELI and 
A. Pieroni (Atti R. Accad. Lincei, 1918, [v], 27, ii, 300—304. 
Compare A., 1918, i, 547).—Treatment of pyrrole with the calcu- 
- lated quantity of magnesium ethyl iodide in very dilute ethereal 
solution, and passage through the liquid of a gentle current of air 
for about twenty-four hours, yields a voluminous, very black 
powder, which may be obtained almost free from ash by treatment 
with dilute sulphuric acid. This substance is far more intensely 
black than the pyrrole-blacks obtained by methods previously 
described, and, like these and the natural melanins, it does not 
melt, but furnishes vapours which turn a pine splinter moistened 
with hydrochioric acid an intense red ; it is insoluble in all ordinary 
solvents, and also in alkali solutions. It is slowly oxidised by 
hydrogen peroxide in acetic acid, or dilute aqueous permanganate, 
or dichromate and dilute sulphuric acid. The compositions of the 
different pyrrole-blacks obtained in various ways are given. The 
yellowish-white product formed, together with pyrrole-black, by the 
action of peracetic acid, is probably a derivative of tripyrrole, and 
its composition is in agreement with the formula C,,H,,O,N;. Like 
aniline-blacks, pyrrole-blacks react readily with phenylhydrazine. 

H. P. 


‘ 
Action of Cyanogen Haloids on Phenylhydrazine. IV. 
Passage to Derivatives of o-Phenylenediamine. G. PELiizzari 
and Aueusto GalTer (Gazzetta, 1918, 48, ii, 151—182.)—Further 
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investigations (compare A., 1892, 1323; 1907, i, 873 and 1911, i, 
338) show that it is possible to effect the following series of changes : 


NHPh‘NH, —> ON-NPh:NH, —> CoH <y(ony PC NH-CN —> 
OH,<yp_>CNH-ON —> 0,8,<\yj,>C:NH-CO-NB, > 
(CH<y pq >C'NH-CO) Na ; C,H. <y>C-NH-CO-NH, —> 


---N ‘ 
_N 7 C,H, < Nony OWN H,) 
C.H<y qoC'NH, N 3 
> OH<y>C-NE, 


NH:C-OEt , 
C,H,(NH,), —> OH y<y py >O-NA,. 


aB-Dicyano-o-phenyleneguanidine, CoH<y (CNPC NEON, 


obtained by the action of cyanogen bromide on a-cyanopheny]l- 
hydrazine in presence of water and pieces of marble, forms white 
crystals, and turns yellow and then brown when heated, but does 
not melt at 300°; it reacts acid towards litmus, and emits ammonia 
when heated with alkali hydroxide. The sodium salt forms a 
crystalline magma, and the potassium salt a gelatinous mass. 

B-Cyano-o-phenyleneguanidine, CH<Qu > CNE-CN, prepared 
by the action of potassium hydroxide on the preceding compound, 
forms long, thin, elastic, shining needles, and turns yellow at 240° 
and softens and decomposes at 250—260°; it has slightly acid 
properties and exhibits normal ebullioscopic behaviour in alcohol. 
It is highly resistant to the action of potassium hydroxide, and only 
in a sealed tube at 140° is it possible to detach the B-cyanogen 
group. Its silver salt was prepared and analysed. 


o-Phenylene-B-guanylcarbamide, C,H,< Nu>C'NH-CO-NH,, 


obtained as hydrochloride by the action of hot dilute or cold con- 
centrated hydrochloric acid, forms shining, colourless needles and 
becomes opaque, but does not melt at 300°. Its hydrochloride, 
C,H,ON,,HCl, decomposing at 255—260°, platinichloride, and 
perate were prepared and analysed. 


Diphenyleneguanylbiuret, (CH.<yq>C'NH-CO) NH, ob- 
2 


tained by heating the preceding compound at 180—200°, crystal- 
lises in slender needles. 

o-Phenyleneguanidine, prepared by the action of hydrochloric 
acid on o-phenyleneguanylcarbamide or aB-dicyano-o-phenylene- 
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guanidine, is identical with the compound obtained from cyanogen 
bromide and ophenylenediamine (compare Pierron, A., 1908, 
i, 926). The following salts were prepared and analysed: 
carbonate; nitrate, exploding without melting at 225°; acetate, 
m. p. 218°; picrate, m. p. 270° (decomp.); and platinichloride, 
+4H,O, which softens at 225°, and then melts and decomposes. 
The free base may be recognised by the alkaline reaction of its 
aqueous solution towards litmus and by the intense blue coloration, 
changing to green and then to brownish-yellow, obtained by the 
action of hypobromites or hypochlorites. 


A cetyl-o-phenyleneguanidine, C,H <qp>CNHAe, forms 
slender, white needles, m. p. 314—315° (decomp.). The action of 
nitrous acid on the corresponding benzoyl derivative (compare 
NSC-08 


Pierron, Joc. cit.) yields phenylenecarbamide, CoH <y 


or C,H Kae >ce. 
m-Nitrobenzylidene phenyleneguanidine, 


CH< yp > C'N:CH-C,H,-NO,, 


prepared from o-phenyleneguanidine and m-nitrobenzaldehyde in 
presence of a drop of piperidine, forms minute, yellow needles, 
m. p. 170°. 


a-Cyano-o-phenyleneguanidine, C,H,< NON) C-NH,, obtained 


from o-phenyleneguanidine and cyanogen bromide, forms long, 
colourless needles, and decomposes at 173—175°, rapidly in a moist 
atmosphere and. slowly in a desiccator. Its platinichloride turns 
brown at 100° and undergoes change when boiled with water. 
m-Nitrobenzylidene-a-cyano-o-phenyleneguanidine, 


OH <Q (on) >C'N:CH-C,H, NO, 


prepared by the interaction of a-cyano-o-phenyleneguanidine and 
m-nitrobenzaldehyde in alcoholic solution in presence of a drop of 
piperidine, forms microscopic, yellow crystals and decomposes at 
285—290°. 


a-E thoxy-o-phenylenecarbiminoguanidine, CH<p>ON H,, 


NH:C-OEt 
obtained together with the preceding compound, forms colourless 
needles, m. p. 155°. Its platinichloride forms pale yellow rhombs, 
m. p. 222—-224° (decomp.). With m-nitrobenzaldehyde in presence 
of a drop of piperidine, the base yields m-nitrobenzylidene-a 
ethoxy-o-phenylenecarbiminoguanidine, C,,H,,0,N;, which crystal- 
lises in pale yellow needles, m. p. 205—-206° (decomp.). 

According to Pierron (Joc. cit.), the action of cyanogen bromide 
(3 mols.) and sodium hydrogen carbonate (3 mols.) on o-phenylene- 
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diamine (1 mol.) yields a little phenyleneguanidine and a large 
proportion (120—140% of the phenylenediamine used) of iminodi- 


This 


carbonylphenyleneguanidine, C,H K So==n 
N— 


compound may be obtained also from phenyleneguanidine (1 mol.), 
cyanogen bromide (2 mols.), and sodium hydrogen carbonate 
(2 mois.), or from phenyleneguanidine and biuret. The mechanism 
of its formation is under investigation. Tt. H. P. 


Simultaneous Biochemical Syntheses of Gentiobiose and 
of the two £-Glucosides of Glycol by Emulsin. En. 
BourquEtot and M. Brive. (Compt. rend., 1919, 168, 253-256). 
—From the products of the action of emulsin from almonds on a 
mixture of dextrose and ethylene glycol, in the molecular propor- 
tion of 2:1, in aqueous solution, the authors have isolated and 
characterised gentiobiose, glycyl B-glucoside, and glycyl B-di- 
glucoside. W. G. 


Physiological Chemistry. 


The Blood Sugar. Gustav Krox (Biochem. Zeitsch., 1918, 92, 
84—89).—An analysis of the sugar in blood was made by Bang’s 
micro-method, both before and after hydrolysis by acids in the case 
of rabbits, after ingestion of starch and of maltose (at varying 
intervals), and after administration of adrenaline, and a few similar 
analyses were made on the blood of the human subject. There was 
no appreciable difference in the reducing power before and after 
hydrolysis in any case, and the results give no support to oe s 
conception of the “sucre virtuel” of blood. Ss. B. S. 


The Theory of Clotting. Atrrep Perutz and Max Rosemann 
(Biochem. Zeitsch., 1918, 92, 90—95).—The amount of fibrin 
which is obtained by mixing serum and plasma stands in some 
proportional relationship to the amounts of these two components 
used, when they are employed in great dilutions. If diminishing 
amounts of serum are added to the same amount of plasma, the 
amount of fibrin formed diminishes. In the same way, diminish- 
ing amounts of plasma added to the same amount of serum also 
produce diminishing amounts of fibrin. If very great dilutions 
are employed of plasma and serum, so as to be near the limits of 
a reaction, in order that the reaction should take place at all, 
the, serum concentration must be greater than the plasma con- 
centration. S. B.S. 
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The Presence of Phosphates in Human Blood-serum. VII. 
Jon. Fetcu (Biochem. Zeitsch., 1918, 92, 1—83).—The author 
gives a very extensive and detailed review of the methods of 
separating the constituents which contain phosphorus in the blood, 
especially the lipoid phosphorus and inorganic (acid soluble) phos- 
phorus, giving in particular a detailed criticism of the recent 
methods of Bloor, Greenwald, and their collaborators. He also 
gives a critical account of the micro-methods for estimating the 
phosphorus after ashing, including the various nephelometric and 
colorimetric methods. He gives, finally, a series of tables of 
analyses of the phosphorus of the blood (chiefly lecithin phos- 
phorus) in pathological cases obtained by himself by the employ- 
ment of various methods. S. B.S. 


Shark and Ray Liver Oils. M. Tsvsimoro (J. Chem. Ind., 
Tokyo, 1918, 21, 1015—-1042).—The analytical values of the liver 
oils of thirteen species of Japanese sharks and five species of 
Japanese rays are given. The oil derived from the shark Pristiurus 
pilosus had an exceptionally high iodine value (309°0) and a very 
low sp. gr. (D}° 0°8664). It was found that all the shark liver 
oils of low sp. gr. (below 0°9) contained the hydrocarbon squalene, 
which was also present in the egg oils of two species of shark, but 
it was not a constituent of any of the ray liver oils. [See also 


J. Soc. Chem. Ind., 1919, 109a.] C. A. M. 


Genesis of Thiocyanic Acid in Animals. V. Serarino 
Dezant (Arch. Farm. sper. sci. aff., 1918, 25, 278—288; from 
Chem. Zentr., 1918, ii, 836—837).-—The quantity of thiocyanic acid 
formed in the dog depends on the albumin content of the food; 
this result is in striking contrast with the experience of Bruylants 
and Grober with the human subject. 

After administration of acetonitrile, thiocyanic acid could ke 
detected in the blood serum and saliva of the dog as soon as in 
the urine; its formation cannot therefore in any case be an 
exclusive function of the kidneys. H. W. 


Calcium—Form of Reserve in the Female of the 
Phasmides ; its Forms of Elimination in the two Sexes. 
J. Pantet (Compt. rend., 1919, 168, 242—-244).—Calcium exists 
as a reserve in the form of its carbonate in the lower malpighian 
tubes of the females of the Phasmides. In both sexes, the prin- 
cipal form in which it is eliminated is as its phosphate, accessory 
forms being the oxalate and probably the urate. W. G. 


Catalytic Action of Serpent Venoms on the Nucleic Acids. 
€. Detezenne and H. Moret (Compt. rend., 1919, 168, 
244-246).—Both plant and animal nucleic acids are hydrolysed 
by venoms from members of the Colubrides and Viperides groups. 
The curves showing the velocity of the reaction indicate that the 
reaction is catalytic, and it has been shown that the amount of 
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hydrolysis is independent of the amount of venom used. The 
optimum temperature is 50—52°, and the venom loses its hydro- 
lytic powers if heated for a few minutes at 100° or if to the 
medium is added specific antivenom serum. The different venoms 
vary in the intensity of their catalytic action, this variation being 
in the same direction as is that of their toxicity. W. G. 


The Guttameter and its Application to the Study of Drugs 
and Poisons. [Friepricn Escusaum (Ber. Deut. pharm. Ges., 1918, 
28, 397—-416).—The guttameter is a capillary pipette with a wide 
delivery orifice from which ten drops are collected in a weighing 
bottle and the weight recorded. The instrument is standardised 
with water at 20°, ten drops of which should weigh 1°20 grams. 
The weight of ten drops of the liquid, corrected by the factor of 
standardisation of the instrument, is proportional to the surface 
tension; thus the results are inversely proportional to those 
obtained with the stalagmometer. The author has extended 
certain observations of Traube and others on the use of this instru- 
ment, from which it was deduced that the toxicity of solutions of 
alkaloids is in direct relation to the lowering of the surface tension 
of water produced by the alkaloid at standard concentration. 
Thus a number of derivatives of the quinine alkaloids have been 
studied and ranged in the order of decrease in surface tension pro- 
duced in 0°1% solutions of their salts mixed with increasing small 
proportions of sodium carbonate. The order of classification so 
obtained coincides with that of increasing toxicity. Quinine and 
quinidine, approximately equal, had the least effect on surface 
tension ; stronger depressions were recorded in the following order: 
hydroquinine, ethylhydrocupreine, ethylapohydroquinidine, iso- 
amylhydrocupreine, and ?sooctylhydrocupreine. The depression 
of the surface tension increases with the amount of alkali added. 
Morphine and apomorphine occupy a peculiar position among the 
alkaloids in that solutions of their salts, when treated with sodium 
carbonate, do not show a depression of the surface tension as com- 
pared with water. It is shown, however, that morphine salts when 
treated with certain small proportions of ammonia liberate the 
alkaloid in a disperse form, and a depression of the surface tension 
is then observed. J. F. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Action of Stimulants on Nitrifying Bacteria. C. Monranari 
(Staz. sper. agr. ital., 1917, 50, 69—-72; from Chem. Zentr., 1918, 
ii, 854. Compare A., 1914, i, 1159).—The action of compounds of 
copper, barium, lead, zinc, and arsenic has been investigated in 
extension of the work on manganese salts. The addition produces 
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different effects according as it takes place at the commencement 
of the experiment or when development of the nitrate ferment has 
occurred. In the former case, the formation of nitrates is hindered 
by small amounts of copper or by larger quantities of the other 
substances, whilst in the latter case the ferment is damaged by 
large doses of arsenic or, to some extent, of copper. Nitrification 
was not rendered more vigorous by minimal doses of the different 
. substances, except in the solitary instance of manganese sulphate. 


The Chemistry of the Higher Fungi. XIII. Scleroderma 
vulgare, Fr., and Polysaccum crassipes, D.C. Jutivs 
ZELLNER (Monatsh., 1918, 39, 603—615. Compare A., 1915, 
i, 1086; 1918, i, 54).—Extraction of Scleroderma vulgare, Fr., 
with light petroleum yielded a deep brown, viscous mass contain- 
ing an ergosterol and a resin. The ethereal extract contained 
fumaric acid, and further quantities of an ergosterol, which was 
not isolated in the pure state. Mannitol, dextrose, choline, and an 
amorphous carbohydrate were isolated from the alcoholic extract. 
Viscosin and potassium phosphate were isolated from the aqueous 
extract, in which neither invertases nor diastases could be detected. 

Polysaceum crassipes, D.C., was similarly successively extracted 
with (1) light petroleum, (2) ether, (3) alcohol, and (4) water. 
The first extract was a dark brown, viscous mass rich in unsaponi- 
fiable matter, consisting of ergosterols and a reddish-brown resin. 
The second extract consisted of ergosterols; the presence of 
fumaric acid could not be definitely established. The third extract 
yielded dextrose, choline, and the potassium ammonium salt of a 
tannin-like acid (the free acid and its silver and copper salts are 
described), which probably has a glucosidic structure. The fourth 
extract contained a carbohydrate similar to that obtained from 
Scleroderma, together with mineral matter; the presence of 
ferments (invertase, maltase, diastase) could not be established. 

_ 


The Researches of Willstatter on the Assimilation of 
Carbon Dioxide. H. I. Warsrman (Chem. Weekblad, 1918, 15, 
1138—1146).—A critical summary of the more recent work of 
Willstatter on the mechanism of the absorption and decomposition 
of carbon dioxide by chlorophyll. W. S. M. 


Action of Vegetable Enzymes on certain Organic Com- 
pounds. G. Cramician and C. Ravenna (Atti R. Accad. Lincei, 
1918, [v], 27, ii, 293—300).—Much of this paper has been already 
published, the results not included in the previous abstract (this 
vol., i, 58) being briefly as follows. 

Benzoic acid is not changed by the enzymes of pulped spinach 
leaves, but salicylic acid is largely oxidised ; the respective sodium 
salts behave similarly. Coumarin remains unaltered, but mandelic 
acid is converted by spinach in an atmosphere of oxygen into a 
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compound which is not extracted by ether, but is reconverted into 
the original acid by boiling dilute sulphuric acid; in carbon 
dioxide, mandelic acid remains unaffected. Just as by the action 
of light, oxalic acid is almost completely oxidised by the enzymes, 
whilst succinic acid, which in the light is oxidised to a slight extent 
to glyoxal, acetaldehyde, acetic, and perhaps propionic acid, with 
the spinach enzymes yields acetaldehyde and a compound giving 
succinic acid when treated with emulsin. Lactic acid, which forms 
acetaldehyde and acetic acid on auto-oxidation in the light, yields 
only acetaldehyde under the action of the spinach. Malic acid, 
which gives formaldehyde, acetaldehyde, formic and acetic acids, 
and certain undefined products under the influence of light, yields 
only acetaldehyde with these enzymes. 

Acetone is oxidised, as by light, to acetic and formic acids and 
formaldehyde, whilst methyl ethyl ketone gives propionic and 
formic acids under the influence of the spinach, its behaviour in 
light being unknown. The action of light on cyclic ketones results 
in hydrolysis to the corresponding aliphatic acids, and also in the 
formation of the corresponding dibasic or ketonic acids, whereas 
the action of the spinach enzymes converts these ketones into lower 
aliphatic acids and sometimes into succinic acid, the acids corre- 
sponding with the ketones used being never obtained. Thus, cyclo- 
hexanone gives formic acid and a mixture of volatile acids, appar- 
ently propionic and butyric. 2-Methyleyclohexanone and 
3-methyleyclohexanone yield propionic and formic acids, and 
4-methyleyclohexanone, acefic acid, in addition. Menthone gives 
succinic, formic, acetic, and probably propionic acids. Pyridine, 
piperidine, nicotine, strychnine, and caffeine are not affected by 
the spinach enzymes, but morphine, quinine, and cinchonine 
undergo oxidation to a considerable extent. 

Some of the compounds, ‘such as benzoic acid, pyridine, piper- 
idine, and nicotine, which resist attack by the enzymes of spinach, 
disappear when they are injected into maize and tobacco plants 
(loc. cit.). In one experiment, in which a total of 36 grams of 
sodium benzoate, corresponding with 30°5 grams of benzoic acid, 
were inoculated into twenty-five maize plants, 21°6 grams of the 
acid were afterwards found to have disappeared, and the plants 
vielded a distillate containing formic, acetic, and propionic acids 
in amounts corresponding approximately with the benzoic acid 
attacked. oe me A 


Biochemical Changes due to Environment. OrrTo 
RosEnHEIM (Biochem. J., 1918, 12, 283—289).—The inflorescence 
of edelweiss (Leontopodium alpinum) contains a chromogenic sub- 
stance, probably a flavone, which is not in glucosidic combination. 
It is best extracted with 90% alcohol at 70—75°. A comparative 
estimation of the amount present in plants grown in London at an 
altitude of 80 m. and in plants collected in the Alps at an altitude 
of 2000 m. shows the ratio of amounts present to be roughly as 
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1:4, and in addition the plants grown in the Alps contained traces 
of the chromogenic substance in glucosidic combination. These 
results show the biochemical adaptation of Alpine plants to changed 
environment, and support Shibata’s hypothesis that the biological 
significance of flavones in the plant consists in their protective 
action against the injurious influence of ultra-violet light. 

W. G. 


Essential Oil and Wax of Shuei Flower (Jasminum 
odoratissimum). R. Tsucnimasui and 8. Tasaxt (J. Chem. Ind., 
Tokyo, 1918, 21, 1117—1143).—Fresh flowers of Shuei (Jasminum 
odoratissimum), cultivated in Formosa and used for perfuming 
tea, yielded on extraction with light petroleum 0°277% of concrete 
essence, which on maceration with alcohol was separated into 
0°116% of essential oil and 0-166% of flower wax. The oil con- 
tained approximately 6% of dlinalool, 6% d-linalool acetate, 6% 
benzyl alcohol, 1°6% benzyl acetate, methyl ester of anthranilic 
acid and indole (10%), and constituents of high boiling point 
(possibly sesquiterpene alcohol or diterpene alcohol) about 57%. 
[See also J. Soc. Chem. Ind., 1919, 117a.]} C. A. M. 


The Absorbent Power of Dry or Moist Earth with respect 
to Chlorine Gas. Danie..Berruetot and René Trannoy (Compt. 
rend,., 1919, 168, 121—123).—Dry sand absorbs chlorine badly, 
but a peaty soil or leaf mould has very marked absorbent proper- 
ties for this gas. The absorptive power is markedly increased by 
moistening the soil with 10% of its weight of water. Any further 
addition of water only causes an increased absorption, due to the 
water added. W. G. 


Connection between Absorption and Coagulation and its 
Relation to the Inorganic Colloids of the Soil. III. A. pr 
Dominicis and P. Cutarrerr (Staz. sper. agr. ital., 1917, 50, 
451—479; from Chem. Zentr., 1918, ii, 854. Compare A., 1915, 
i, 859; 1916, i, 240).—-The previous results, that the action of 
electrolytes on the unstable hydrosols causes a single process result- 
ing in coagulation through absorption, are confirmed by a series 
of experiments with the metals of the alkaline earths. When 
particles and ions with opposite charges come into contact, mutual 
attraction occurs, resulting in neutralisation of the charges and 
formation of absorption compounds. Decrease in concentration 
consequently follows both in colloidal and ionic-molecular solution. 
The physico-chemical properties of the soil are invariably favourably 


influenced with regard to fruitfulness by this phenomenon. 
H. W. 


The Organic Phosphorus of Soil. R. 8S. Porrer and 
R. 8. Snyper (Soi Sei., 1918, 6, 321—332. Compare Potter 
and Benton, A., 1917, i, 76).—For the most part a reply to Gortner 
and Shaw (compare A., 1917, i, 376). The authors have prepared 
the curves for the hydrolysis of phytin and of nucleic acid by 5% 
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sulphuric acid at 100°, and show that both these reactions are of 
the first order. No definite conclusions could be drawn from the 
curves for the hydrolysis of the organic phosphorus of three soils, 
but the direction of the curves was such as to indicate that the 
organic phosphorus might have been due to phytin or to a 
pyrimidine nucleotide. W. G. 


The Presence of Aluminium asa Reason for the Difference 
in the Effect of so-called Acid Soil on Bariey and Rye. 
Burt L. Hartweit and F. R. PemBer (Sod Sci., 1918, 6, 
259—279).—The authors find that although rye will grow far more 
satisfactorily on an acid soil than will barley, seedlings of both 
these crops are equally affected by a given amount of acidity, both 
in water and sand cultures. The authors attribute the different 
effect of the acid soil on the two crops to the presence of aluminium 
sulphate in the soil solution, and they show that equivalent 
amounts of aluminium sulphate and sulphuric acid when added to 
an optimum nutrient solution produce about the same depression 
on barley seedlings, and that whilst a similar depression of the rye 
crop is produced by the acid, the aluminium sulphate causes very 
little depression and scarcely affects the rye recots. Further, as the 
hydrogen-ion concentration of the nutrient solution containing the 
aluminium sulphate was only about one-fourth of that containing 
the acid, they conclude that aluminium exerts a toxic effect on 
the barley. This active aluminium may be largely removed from 
the soil solution by the application of lime or phosphates, even 
acid phosphates. W. G. 


Experiments with various Nitrogenous Fertilisers. 
E1tu. ALFRED MiTscHERLICH, 8. von Saucken, and F. IrrLanp 
(J. Landw., 1918, 66, 187—198).—Sand cultures of oats were 
treated with one and the same fertiliser, composed of magnesium 
and potassium sulphates, sodium chloride, and calcium phosphate, 
the nitrogen in the different cultures of a series being supplied in 
the form of sodium nitrate, ammonium sulphate, “ Kalkstickstoff,” 
carbamide, and carbamide nitrate. The results show that carb- 
amide and its nitrate are at least equivalent in manurial value to 
the old nitrogenous fertilisers. Owing to its ready solubility in 
water, carbamide nitrate should serve, without causing marked 
plasmolytic phenomena, and hence injuries to the plants, as an 
excellent top-dressing, and may certainly replace sodium nitrate 
for this purpose. The yields of straw and corn under the different 
treatments are given in the form of tables, and are also subjected 
to analysis. T. H. P. 


Influence of Two Different Nutriments on the Yield of 
Crops. Eis. Atrrep Mirscuerticn (Landw. Jahrb., 1918, 52, 
279—296; from Chem. Zentr., 1918, ii, 854—856).—I. Influence 
of two nutriments which are without mutual action.—The effect of 
variation in the amounts of potassium and nitrogen on the growth 
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of oats has been investigated, use being made of potassium sulphate 
and ammonium nitrate. ‘The factor of activity of the nitrogen is 
constant (=1'14) and independent of the amount of potassium; 
similarly, the factor of the potassium (=2°48) is constant and in- 
dependent of the quantity of nitrogen. If the nutriments are 
present in an equally assimilable form (which may be assumed to 
be the case with salts which are solubie in water), and if they 
are not influenced by any external factor, it follows that, in order 
to secure an equal yield of oats, 2°18 times (2°48/1°14) as much 
nitrogen as potash must be supplied; potassium is better utilised 
than nitrogen by the plant. 

II. Influence of two nutriments which react with one another. 
—Alterations in the increase in yield obtained by addition of 
either nutriment are immediately observed when the nutriment is 
either chemically or physically affected by other substances which 
are possibly introduced in the manuring, but which can be present 
in every possible combination in the soil in agricultural practice. 
(a) Chalk and phosphoric acid.—Experiment shows that an equally 
good yield cannot be obtained by manuring with raw phosphate 
as with a readily soluble manure. Further, the maximum yield 
which can be obtained with a phosphafe manure is diminished 
slightly at first, but more rapidly subsequently, by addition of 
chalk, and, finally, as is shown by experiments with phosphorite 
meal, to such an extent that an increase in yield due to the phos- 
phate manure is scarcely noticeable. The value of different phos- 
phate manures is affected in an extraordinary manner by the 
addition of chalk. Thus, the activity of tricalcium phosphate is 
diminished to considerably greater extent than that of a Thomas 
meal phosphate by addition of chalk; the value of the latter, how- 
ever, does not remain constant, since a good specimen is found to 
be less affected than one of poorer quality. The relative value of 
tricalcium phosphate and Thomas meal T. in the absence of chalk 
is approximately the same as that previously found when calcium 
was added in large quantity in the form of calcium nitrate. Phos- 
phatic manure loses much of its value if applied to land recently 
treated with chalk or marl or to soil rich in chalk unless other 
salts, such as ammonium sulphate, are also used. Manures which 
contain phosphates in a slightly soluble form are less effective in 
the presence of potash than those containing more soluble forms; 
raw phosphate is probably useless on land rich in chalk. It is 
doubtful if a preliminary manuring with phosphoric acid has any 
practical result. (b) Potash and ammonium chloride—It has 
been previously found that the application of ammonium chloride, 
when sufficient nitrogen for nutriment is otherwise present, 
diminishes the value of manuring with potash; this result is now 
confirmed, and it appears to be not impossible that, under the given 
conditions, the ammonium chloride is physiologically acid, and 
therefore poisonous. H. W. 


Organic Chemistry. 


The Influence of Catalysts on the Chlorination of Hydro- 
carbons. V. R. Koxatrnur (J. Amer. Chem. Soc. 1919, 41, 
120—124).—Attempts were made to prepare pentachloroethane by 
the limited chlorination of s-tetrachloroethane. Various catalysts, 
such as vegetable and animal charcoal and metallic iron, were 
suspended in s-tetrachloroethane, and chlorine gas was passed 
through the liquid at various temperatures. In no case was penta- 
chloroethane found among the products of the reaction, which con- 
sisted only of hexachloroethane and unchanged tetrachloroethane. 
In other trials, chlorination was effected by heating with bleaching 
powder and water and with anhydrous aluminium chloride. In 
these cases, also, hexachloroethane only was produced, although a 
certain amount of the tetrachloroethane was converted into as-tetra- 
chloroethane. It is not decided whether this complete chlorination, 
giving hexachloroethane as the only product, is to be ascribed to 
the influence of catalysts or to the symmetrical structure of the 
tetrachloroethane} whereby both atoms of hydrogen are equivalent 
in function and are therefore substituted simultaneously. It is 
true that pentachloroethane may be produced by chlorinating in 
the presence of actinic light, but that may be due to the specific 
influence of the light on the constitution either of the s-tetrachloro- 
ethane, making it unsymmetrical, or of the chlorine molecule. 

J. F. B. 


Constitution of the Product of the Action of Acetylene on 
Mercuric Chloride. W. Mancuor (Annalen, 1918, 417, 93—106. 
Compare Manchot and Haas, A., 1913, i, 1009).—A reply to Biltz 
and Reinkober’s criticisms of the author’s formula, 

C,Hg,HgCl,,HgCl,H,0O. 

[With Franz MAurvein.|—Styryl ethyl ether and an aqueous 
solution of mercuric acetate (3 mols.) are warmed at 50°, the cooled 
liquid is poured, after two hours, into a 10% solution of sodium 
chloride, whereby a white suwistance, CHPh:CH-OH,2HgCl-OH, is 
obtained. It melts partly at about 120°, decomposes somewhat 
violently when heated over a free flame, is scarcely attacked b 
dilute sodium hydroxide solution, and yields phenylacetaldehyde by 
heating with hydrochloric acid. 

In view of the preceding observations, the author now inclines 
to the opinion that the product of the action of acetylene on 
mercuric chloride, Biltz and Mumm’s “trichloromercuriacet- 
aldehyde,” is an additive product of vinyl alcohol; a formula is not 
recorded, on account of the uncertainty of the individual character 
of the substance. C. S. 
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Constitution of Geraniol, Linalool, and Nerol. Atzzrr 
VerLEY (Bull. Soc. chim., 1919, [iv], 25, 68—80).—a-Citral when 
boiled with 1% aqueous sodium hydroxide gives B-methyl-A:- 
heptenone, CH,:CMe°CH,*CH,°CH,"COMe, b. p. 168°, which 
when oxidised with potassium permanganate gives the glycol, 
HO-CH,°CMe(OH)-CH,*CH,*CH,*COMe, which when oxidised with 
chromic acid only gives traces of acetone. $-Methyl-As-heptenone 
when warmed on a water-bath with dilute sulphuric acid is readily 
transformed into its A*-isomeride, CMe.CH-CH,*CH,*COMe 
(compare Tiemann, Ber., 1895, 28, 21, 2126). From these facts, 
the author assigns to geraniol, obtained by the reduction of citral, 
the constitution CH,:CMe-CH,*CH,*CH,*CMe:CH-CH,°OH, which 
corresponds with citronellol. With hydrogen bromide, this geraniol 
gives a tribromo-compound, 

CH,*CMeBr-CH,*CH,*CH,*CMeBr-CH,°CH,Br, 
which by treatment with alkali yields isolinalool, b. p. 200—207°, 
which thus has the constitution 
CMe,-CH-CH,*CH,CMe(OH)-CH:CH,, 
ordinarily assigned to linalool, which must, therefore, be repre- 
sented by the formula CH,-CMe-CH,-CH,*CH,*CMe(OH)-CH:CH,. 
With hydrogen iodide, geraniol gives a monoiodo-derivative, which 
under the influence of alcoholic sodium hydroxide readily loses 
hydrogen iodide, giving a quantitative yield of merol, to which the 
author assigns the constitution 
CMe,:CH-CH,°CH,*CMe:CH-CH,°0H, 
previously attributed by Tiemann to geraniol. Nerol when oxidised 
with dilute chromic acid mixture gives neral, b. p. 120°/20 mm., 
D 0°890, which is easily decomposed by alkalis, giving acetaldehyde 
and B-methylheptenone, and with an alkaline solution of cyanoacetic 
acid yields nerylidenecyanoacetic acid, m. p. 95°. 

Of the substances of the geranic series occurring in nature, 
geraniol, citral, linalool, and methylheptenone, there exist two 
isomeric forms, a and B, of which the a-form is much the more 
abundant of the two, being accompanied by only a very small pro- 
portion of the 8-form. 

The new formula for geraniol given above permits of a ready 
explanation of the close relationship which exists between geraniol 


and dipentene, CH,;CMe-CH<CH? “le >cMe. W. G. 
2, 


Molecular Transpositions of a-Glycols. I. Introduc- 
tion. A. Oriknorr (Bull. Soc. chim., 1919, [iv], 25, 9—19).— 
A theoretical discussion in which the author shows that Werner’s 
theory (A., 1906, i, 436) combined with that of Tiffeneau (A., 1906, 
i, 724) can be successfully applied to the interpretation of the 
phenomena of the transpositions occurring in the dehydration of 
a-glycols. He attributes to each radicle an “aptitude for migra- 
tion,” or a “relative mobility” and a “saturation capacity” which 
vary with the different radicles, but in the same sense, and assumes 
that these control the transpositions, according to which he shows 
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that the symmetrical and asymmetrical isomeric glycols give the 
same products of dehydration : 

HO-CRR’-CRR’-OH —> R/-CO-CR,R’ <— HO-CR,°CR’,-OU. 
These transpositions may, however, be modified by the nature of 
the dehydrating agent, and in the case where R or R’ is a phenyl 
group by the introduction of substituents into the benzene nucleus. 
the benzyl group apparently has a smaller “mobility” and a 
smaller “capacity of saturation” than the phenyl group. W. G. 


Preparation of Methyl Sulphate. Wa rer Norman Haworru 
and James CoLquuoun Irvine (Brit. Pat., 122498).—For the pro- 
duction of methyl sulphate, dimethyl ether and sulphur trioxide 
are caused to combine directly in the presence of a solvent. The 
sulphur trioxide may, if desired, be employed in the form of the 
dilute gas produced by the reaction of sulphur dioxide with air by 
the contact process. Both the sulphur trioxide and the methyl 
ether vapours must be perfectly dry, and the latter must be free 
from the vapours of alcohol. The two gases are passed simul- 
taneously in approximately equimolecular proportions into the 
solvent liquid, which may conveniently consist of methyl sulphate 
itself. The mixture is stirred continuously and cooled by a water- 
jacket or coil. The methyl sulphate produced is drawn off and 
treated with iron filings or other reducing agent to neutralise the 
influence of any excess of sulphur trioxide which may be present ; 
it is then purified by rectification under diminished pressure. 

J. F. B. 


Preparation of Acetic Acid from Acetylene. Farsen- 
FABRIKEN VORM. Frizepr. Bayer & Co. (D.R.-P. 297442 ; from Chem. 
Zentr., 1919, ii, 61).—Acetylene is treated with solutions of 
hydrogen peroxide, persulphuric acid or monopersulphuric acid, or 
solutions or suspensions of their salts in acids in the presence of 
mercury or mercury compounds. Thus a quantitative yield of acetic 
acid is obtained in a single operation when acetylene is treated with 
solutions or suspensions of persulphates in water or acids in the 
presence of mercury or mercury compounds. Salts of monoper- 
sulphuric acid, solutions of persulphuric acid and monopersulphuric 
acid, and of hydrogen peroxide may also be used; in place of the 
latter, any substance (percarbonates, peroxides) may be employed 
which yields hydrogen peroxide when acidified. 


Manufacture of Ethylidene Diacetate. Sociiré Cuimique 
pes Ustnes pu RuOne (Brit. Pat., 112765).—The reaction between 
acetylene and glacial acetic acid for the production of ethylidene 
diacetate is caused to take place in the presence of aromatic or 
aliphatic sulphonic acids and mercuric acetate, and in the absence 
of mineral acids or acid salts of mineral acids. The formation of 
tarry by-products and the secondary decomposition of the ethylidene 
diacetate are thereby suppressed. Suitable acids are benzene- 
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sulphonic, naphthalenesulphonic, camphorsulphonic, sulphoacetic, 
methionic acids, etc. Forty parts of mercuric oxide are dissolved 
in 200 of glacial acetic acid, a solution of 50 parts of 8-naphthalene- 
sulphonic acid in 200 of glacial acetic acid is added at 70°, and 
the mixture is caused to apsorb 200 parts of acetylene during two 
hours at 70°. The excess of acetic acid is then separated from the 
ethylidene diacetate in the usual way. J. F. B. 


Preparation of the Bromozsovaleric Ester of Bromo- 
amylene Hydrate. Kw Karu (D.R-P. 309455; from Chem, 
Zentr., 1919, ii, 61).—The ester is obtained as a pale yellow oil of 
faint, characteristic odour, which can be distilled in a vacuum by 
heating a molecular mixture of bromoamylene hydrate and bromo- 
isovaleryl bromide in the presence of an indifferent solvent at the 


temperature of the water-bath until hydrogen bromide ceases to be 


evolved; bromoisovaleryl chloride may be used in place of the 
corresponding bromide. H. W. 


Theory of Acids. O. Hinszera (J. pr. Chem., 1918, [ii], 98, 
145—154).—Elaborating the conception oi multiple valency centres 
(A., 1917, ii, 173, 461; 1918, ii, 106), the author endeavours to 
correlate the acid properties of ethyl acetoacetate, oxy-acids, 
acetylene, hydrogen cyanide, hydrogen sulphide, and the halogen 
acids. Acids are compounds which contain hydrogen bound either 
alone (HCl; H,S) or with other elements (oxy-acids; ethyl aceto- 
acetate; hydrogen cyanide) to an element of groups V—VAI of the 
periodic table. The acidic hydrogen atom is linked to one atom 
by a principal valency and to other atoms by several subsidiary 
valencies, the effect of this competition of forces being to render 
the hydrogen atom mobile. 

The mobility and loose binding of the hydrogen atom within the 
acid molecule may be regarded as the preliminary condition for 
dissociation into anion and cation. C. 8. 


Nitration of Sucrose : Sucrose Octanitrate. E. J. Horrman 
and V. P. Hawse (J. Amer. Chem. Soc., 1919, 41, 235—247).— 
After removal of acid, the product of the nitration of sucrose by 
sulphuric and nitric acids in the cold forms a tough, viscous, 
semi-transparent, slightly hygroscopic mass, which can be pulverised 
to a sticky, white powder when hardened by cooling. When heated 
and allowed to cool, it begins to flow sluggishly at 40° and then 
gradually sets, until at 8° it becomes very hard and brittle. When 
acid-free, it is fairly stable, and may be kept without appreciabie 
change for weeks at the ordinary temperature, but it decomposes 
when heated at comparatively low temperatures, this decomposition 
becoming more rapid after long heating; it is very sensitive to 
friction or impact. The mean nitrogen content of different pre 
parations was 15%, the molecular weight in freezing acetic acid, 
benzene, or nitrobenzene, 428-9—565°2, and the specific rotation, 
using light from a frosted tungsten lamp filtered through 6% 
dichromate solution, [a]®° + 56°66°. 
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Sucrose octanitrate, Cy.H,,O,(NOx,)g, obtained by evaporation of 
the alcoholic solution of the above product at the ordinary tempera- 
ture, forms elongated, acicular crystals, probably of the monoclinic, 
but possibly of the orthorhombic, system [HEersert INnsLeEy], m. p. 
85°5°, [a]?° +56°05°; it has the normal molecular weight in freez- 
ing nitrobenzene, and when heated gradually from 33° to 87° in 
a period of nearly two hours it shows no signs of decomposition. 
Photomicrographs of the crystals are given. Sucrose octanitrate 
may be estimated in explosive mixtures by means of its rotatory 
power and nitrogen content (15-95%). a ee 


Preparation of Soluble Starch. James Craia Smatt (J. 
Amer. Chem. Soc., 1919, 41, 113—120).—Starch may be entirely 
converted into soluble starch, without the formation of erythro- 
dextrin or other cupric reducing products, by boiling with alcoholic 
hydrochloric acid under carefully regulated conditions. These con- 
ditions have been studied, and the method adopted by the author 
consists in suspending 20 grams of starch in 100 c.c. of 95% alcohol, 
adding 0°75 c.ec. of strong hydrochloric acid (D 1°19), and boiling 
for exactly ten minutes with continuous agitation. The conversion 
is stopped by adding all at once the previously determined quantity 
of sodium hydrogen carbonate solution necessary to neutralise the 
acid. The soluble starch is then washed several times with alcohol 
by decantation, collected on a filter, and dried. The experiments 
performed in establishing the conditions of the above method of 
preparation showed that the amount of hydrolysis bears a direct 
ratio to the concentration of the hydrogen ion, but it would appear 
that in favourable circumstances the complete conversion into 
soluble starch constitutes a definite stage preliminary to further 
hydrolvsis, and that maltose is not split off from the starch molecule 
as a direct consequence of this change. This supports the idea 
that soluble starch is a hvdrated starch. From soluble starch 
onwards, the hvdrolysis again appears to bear a direct ratio to the 
acid concentration. J. F. B. 


Relations between the Viscosity of Cellulose Nitrate 
Solutions and the Nitration Process, with Special Reference 
to Wood Cellulose. G. Lrysrerrer (Koll. Chem. Beihefte, 1918, 
10, 145—178).—The material employed was a chemically pure wood 
cellulose prepared from deal. It contained a-cellulose 80-4, 
B-cellulose 6°8, y-cellulose 12°8%. The ash amounted to 0°20% and 
the fat to 0°44%. The nitration with a mixed acid of known com- 
position was performed much in the usual manner; both cold and 
hot washing were employed. The drying was effected at 36—40° 
for twenty-two hours. The nitrogen content of the product was 
estimated by the Schulze-Tiemann method, and the nitrates were 
further characterised by solubility determinations in alcohol or 
ether—alcohol (2:1). The viscosity of the acetone solutions of the 
nitrates was determined by the Ost viscosimeter. 

As the results of a large number of experiments, tables and 


i. 150 ARSTRACTS OF CHEMICAL PAPERS. 


graphs of which are given, the following conclusions are drawn: 
(1) By the nitration of cellulose, the same value for the viscosity 
is always obtained provided all the factors which influence the 
internal friction (composition of the nitrating acid, temperature 
of the bath, duration of the nitration, proportion by weight of 
cellulose to acid, method of preparation and properties of the 
cellulose employed) are kept constant. (2) The greater the nitric 
acid content of a nitrating acid, the higher is the viscosity of the 
nitrated cellulose in acetone solution. If, however, the percentage 
content of nitric acid equals or exceeds that of the sulphuric acid, 
smaller values are found for the internal friction. This diminu- 
tion is more marked in the case of dilute nitrating acids than of 
concentrated nitrating acids. Increasing the water content from 
0% to about 11% causes an increase of the viscosity, only. however, 
if the nitric acid content is less than the sulphuric acid content; 
otherwise, and if the water content exceeds the above limit, smaller 
values are obtained for the viscosity. (3) Nitration at tempera- 
tures below 0° produces nitrates having high viscosity values. The 
higher the temperature of nitration, the smaller is the viscosity. 
(4) The viscosity values vary considerably in the case of nitrates 
which have heen nitrated for only a short time (five to thirtv 
minutes). They increase so long as the nitrogen content increases, 
but prolonged action of the nitrating acid results in a diminution 
of the viscosity. (5) A close connexion is found hetween the 
nitrogen content of a cellulose nitrate and the internal friction of 
its acetone solution; the higher the nitrogen content. the higher is 
the viscosity. (6) Acetone solutions of cellulose nitrates become 
more mobile with keeping, strongly viscous solutions more so than 
less viscous solutions. (7) The kind, method of prenaration, and 
previous treatment of a cellulose are of great influence on the 
viscosity. A high content of y-cellulose causes increased viscositv 
in the nitrate. Nitrates from cotton cellulose show higher viscosi- 
ties than those from wood cellulose. C. S. 


The »-Butylarvlamines. III. Constitution of the Nitro- 
derivatives of n-Butyl-p-toluidine. JoszpH Retry and WILFRED 
Joun Hicxtnsottom (T., 1919, 115, 175—181). 


Amino-acids. Henry Dryspate Dakin (Biochem. J., 1918, 12, 
290—317).—By using a new method of extraction, the author has 
isolated a new aminohydroxy-acid and a new peptide from the pro- 
ducts of acid hydrolvsis of caseinogen. 

When caseinogen is hydrolysed with sulphuric acid. and the latter 
subsequently removed as barium sulphate, on submitting the neutral 
concentrated solution of amino-acids to continuous extraction with 
butvl alcohol. it is found that five fractions can be obtained, as 
follows: (1) Monoamino-acids, both aliphatic and aromatic, which, 
although insoluble in butyl alcohol, are extracted in the above 
vrocess, but deposited as a cream-coloured, granular powder in the 
extraction flask. (2) Proline, soluble in alcohol and extracted by 
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butyl alcohol. (3) Peptide anhydrides (diketopiperazines), ex- 
tracted by butyl alcohol, but separated from (2) by their sparing. 
solubility in alcohol or water. (4) Dicarboxylic acids, not extracted 
by butyl alcohol. (5) Diamino-acids, not extracted by butyl 
alcohol, but separable from (4) by phosphotungstic acid 
and other means. It is noteworthy that no indications of race 
misation of the products during this process have been observed, 
and materially higher yields of many amino-acids were obtained 
than by existing methods. The fact that the monoamino-acids, 
which are essentially insoluble in all alcohols, are extracted by butyl 
alcohol under the above conditions, is due to the passage of a certain 
amount of water into the alcohol, since the extraction is very un- 
satisfactory if the aqueous solution of amino-acids contains an 
excess of salts, such as calcium chloride. 

Using this method, the author found as an average of five deter- 
minations 8°0% proline from caseinogen, and from his specimen he 


prepared 1-prolylhydantoin, CHO too > NEL m, p. 


165—167°, [a]? —232° to -—238'5°, by passage ‘through the 
uramido-acid. 

The method of extraction with butyl alcohol furnishes a ready 
means of obtaining a dry, almost neutral amino-acid mixture, which 
would serve as a basis for nutrient media with or without the addi- 
tion of tryptophan, and might possibly find use for dietetic pur- 
poses, since most of the amino-acids which furnish dextrose in the 


diabetic organism are absent. 

After the precipitation of the diamino-acids from the amino- 
acids not extracted by butyl alcohol, and subsequent separation of 
glutamic and aspartic acids, the former as its hydrochloride and 
the latter by the method of Levene and Van Slyke (compare A., 
1910, i. 719), using freshly precipitated lead hvdroxide, it was 
found that large amounts of at least one other dicarboxylic acid 
were still present, and it could be isolated. This acid, isolated 
through its silver salt. was characterised as B-hydroryqlutamic acid, 
CO.H-CH(NH.):CH(OH):CH.°CO.H, crvstallising in stout prisms. 
It is optically active and extremely soluble in water. It vielded 
silver, copper, mercury, lead, cadmium, zinc, caletum, and bharinm 
salts, gave a diethvl ester, and on prolonged heating at 
100—110° over phosphorus pentoxide lost| a molecule of water, 
giving a compound, CO po A ea On heating the acid with 
zinc dust, an intense pyrrole reaction was obtained, and when 
reduced with fuming hydriodie acid at 150° it yielded glutamic 
acid, amongst other products. The sodium salt uf the acid (1 mol.) 
when oxidised with chloramine-T (1 mol.) gave an aldehyde, C,H,0,, 
which with »-nitronhenvlhvdrazine gave a characteristic osazone, 
CO.H-CH,-C(CN-NH-C.H,-NO.)-CH:N:-NH-C,H,:NO,, m. p. 
297—-299°, giving a red ammonium salt. With potassium cyanate. 
B-hydroxyglutamic acid vielded a uramido-acid, which when heated 
with acids gave a very soluble hydantoin. The acid gave derivatives 
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with phenylcarbimide and B-naphthalenesulphony! chloride, which 
‘ were not well defined. It also gave characteristic colour reactions 
with various phenols and concentrated sulphuric acid. 

The peptide mixture, extracted by the butyl alcohol from the 
products of hydrolysis of the caseinogen, was separated from 
proline, and obviously consisted of a number of different com- 
pounds. A _ tyrosine-containing peptide was isolated, but not 
identified, and also a peptide, which was shown to be d-isoleucyl- 
d-valine anhydride [isopropyl-sec.-butyldiketopi perazine |, 

CHMe,-CH<\ 0-45 >cH-CHMeEt, 
m. p. 310—312°, [a]? —42-0° to —43°5°. W. G. 


Formation, by Oxidation, of Organic Substances, ofan In 
termediate Substance spontaneously producing Carbamide. 
R. Fosse (Compt. rend., 1919, 168, 320—322).—The author shows 
that whereas, by oxidation with potassium permanganate, sub- 
stances such as casein and amino-acids give only a small yield of 
carbamide, if the oxidised solution is subsequently heated with 
aqueous ammonium chloride, a very much greater yield of carb- 
amide is obtained. Similarly, if substances such as glycerol, carbo- 
hydrates, or formaldehyde are oxidised with potassium perman- 
ganate in the presence of ammonia, the yield of carbamide is prac- 
tically negligible, but if the products are heated with aqueous 
ammonium chloride, a considerable yield of carbamide is obtained. 


W. G. 


The Action of Chlorine on Hydrazine, Hydroxylamine, 
and Carbamide. C. T. Dowett (J. Amer. Chem. Soc., 1919, 41, 
124—125).— When a large excess of chlorine is allowed to react 
with hydrazine and hydroxylamine in contact with carbon tetra- 
chloride, evidence is obtained showing the formation of nitrogen 
trichloride, since on separating the carbon tetrachloride and treat- 
ing it with a solution of potassium iodide, nitrogen is evolved. 
The author has confirmed the observations of Chattaway on the 
properties of dichlorocarbamide, in that when kept its solution is 
decomposed, giving as one of the products nitrogen trichloride. 
Chattaway considered that in the course of this decomposition 
carbon dioxide and monochloroamine were formed, the latter giving 
ammonia and nitrogen trichloride. The author, however, has tested 
the solution for monochloroamine by Raschig’s test with ammonia 
and benzaldehyde, whereby, owing to the formation of hydrazine, 
the insoluble benzalazine should be produced. This is not the 
case, and no evidence of monochloroamine is obtained. It is 
suggested that the nitrogen trichloride may be formed by the action 
of chlorine, which may also be a decomposition product of dichloro- 
carbamide. J. F. B. 

Coal. Ami Picrer (Ann. Chim., 1918, [ix], 10, 249—330).—A 
more detailed account of work already published (compare A., 
1911, i, 850; 1913, i, 1315; 1914, i, 155; 1915, i, 512; 1916, i, 800; 
1917, i, 515). W. G, 
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Halogenation. XVIII. Direct Iodination by means of 
Iodine and Nitric Acid. Rasix Lat Darra and Ninar RanJan 
CHATTERJEE (J. Amer. Chem. Soc., 1919, 41, 292—295).—In con- 
tinuation of the investigations on iodination by nitric acid (A., 
1917, i, 332), it is found that the reaction takes place readily in 
the case of aromatic acids and aromatic haloid derivatives. Thus, 
iodobenzene gives a good yield of pdi-iodobenzene. Although a 
small proportion of trinitrophenol is formed as a result of the 
hydrolysis of iodobenzene and simultaneous nitration in presence 
of nitric acid (loc. cit.), it is not possible to prepare trinitrophenol 
catalytically by using a small quantity of iodine with continued 
addition of benzene and nitric acid, since iodobenzene is quite 
stable under these conditions, any excess of iodine yielding p-di- 
iodobenzene, and any excess of nitric acid, piodonitrobenzene. The 
latter is, however, formed by the prolonged action of iodine and 
nitric acid on benzene, since p-di-iodobenzene is decomposed by 
nitric acid, giving p-iodonitrobenzene, a good yield of which may 
be rapidly prepared by this method of exhaustive iodination of 
benzene with repeated additions of iodine and nitric acid ; the water 
accumulating on account of the decomposition of nitric acid must 
be removed from time to time. 

On iodination with the required quantity of iodine and nitric 
acid, iodobenzene gives pdi-iodobenzene; chlorobenzene gives 
p-chloroiodobenzene, and bromobenzene, 7bromoiodobenzene. 
p-Chloro- and p-bromo-tcluenes give pchloro- and p-bromo-benzoic 
acids respectively, the methyl groups being oxidised to carboxyl 
and no entry of iodine taking place. From benzoic acid, m-iodo- 
benzoic acid was obtained, and from o-phthalic acid, 4-iodo-o- 
phthalic acid. Phenylacetic acid gives p-iodophenylacetic acid 
and cinnamic acid, p-iodocinnamic acid. Salicylic acid yields tri- 
nitrophenol quantitatively, the carboxyl group being detached, and 
complex hydroxy-acids, such as tannin, give a small quantity of 
trinitrophenol; the latter is frequently obtained in traces on 
iodination of the aromatic acids. oe eS 


Meta-substituted Aromatic Selenium Compounds. Frank 
Lee Pyman (T., 1919, 115, 166—175). 


Preparation of Monomethylaniline. Prrcy Farapay 
FRANKLAND, FREDERICK CHALLENGER, and Nort ALBERT NICHOLLS 
(T., 1919, 115, 198—205). 


Preparation of ‘‘ Metol'’ (N-Methyl-y-aminophenol Sul- 
phate). Rorra N. Harcer (J. Amer. Chem. Soc., 1919, 41, 
270—276).—In view of the comparative cheapness of quinol and 
also of methylamine when prepared by the methylation of 
ammonium chloride by means of formaldehyde (compare Werner, 
T., 1917, 111, 844; Jones and Wheatley, A., 1918, i, 527), the 
author has made experiments on the preparation of “ metol” by 
heating quinol and methylamine together under pressure. The 


h* 
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results obtained show that a lower temperature, and consequently 
a very much lower pressure, and a much shorter period of heating 
than those given in the Merck specifications (A., 1913, i, 1057), are 
the conditions under which the reaction should be carried out; a 
yield of 73% is obtainable. 

N-Methyl-p-aminophenol sulphate begins to char at 245° and 
has m. p. 250—260° (decomp.). It crystallises in microscopic, six- ' 
sided, prismatic needles with roof-like ends. Addition to its solu- 
tion of mercuric acetate solution results in the gradual development 
of an intense purple coloration, which may probably serve for the 
colorimetric estimation of “metol.” T. i. PB. 


Action of Nitric Acid on Halogen Derivatives of o-Alkyl- 
phenols. III. Nitric Acid Derivatives of Chlorinated 
o-Cresols. Tu. Zincke and O. Preiss (Annalen, 1918, 417, 
191—235. Compare Zincke and Pfaffendorf, A., 1912, i, 964; 
Zincke and Janney, A., 1913, i, 853).—The following new chloro- 
derivatives of o-cresol have been ‘prepared. 4-Chloro-o-toluidine, by 
chlorination at 0° in glacial acetic and concentrated hydrochloric 
acids yields a hexachloro-l1-methylcyclohexene-2-one, C;H,OCI|,, stout 
needles or prisms having a strong camphor-like odour, m. p. 105°, 
which is reduced in boiling alcoholic solution by tin alone to 
3:4 :5-trichloro-o-cresol, long needles, m. p. 77° (acetyl derivative, 
needles, m. p. 45°) ; if concentrated hydrochloric acid is also present, 
or if the reduction is effected by stannous chloride, tetrachloro-o- 
cresol is also produced. 3:5:6-7'richloro-o-cresol, needles, m. p. 62° 
(benzoyl derivative, needles, m. p. 110°), is prepared in a similar 
way from the keto-hexachloride obtained from 6-chloro-o-toluidine 
(Zincke and Pfaffendorf, loc. cit.). 4:5-Dichloro-o-cresol, needles, 
m. p. 101° (benzoyl derivative, needles, m. p. 80—-81°), is obtained 
by leading the calculated quantity of chlorine into a chloroform 
solution of 4-chloro-o-cresol, needles, m. p. 73—74° (benzoyl deriv- 
ative, leaflets, m. p. 53—54°), which is itself prepared from 4-chloro- 
o-toluidine. 

3 :4:5-Trichloro-o-cresolnitroquinitrol, 


. C Me———CH . 
NO,°O C(OH)<o gino, ool CU} 


colourless, rhombic crystals, m. p. 105—106° (decomp.), obtained by 
adding 3:4:5-trichloro-o-cresol gradually to nitric acid, D 1°48, is 
converted into 3 :4:6-trichloro-p-toluquinone by warm concentrated 
sulphuric acid, and is reduced (a) by stannous chloride, in cold dilute 
hydrochloric solution to 3:4:5-trichloro-o-cresol (a reduction of this 
kind cannot be effected with the corresponding tribromo-derivative, 
loc. cit.), (6) in methyl-alcoholic solution at 0° to 4 :5-dichloro-3-nitro- 
o-cresol, yellow needles, m. p. 69° (acetyl derivative, rhombohedral 
crystals, m. p. 93—94°), and (c) in concentrated hydrochloric acid to 
4 :§-dichloro-3-amino-o-cresol, colourless leaflets, m. p. 161° (hydro- 
chloride, leaflets ; diacetyl derivative, needles, m. p. 194°; triacetyl 
derivative, leaflets, m. p. 126°), which is also obtained by the redue- 
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tion of the preceding nitro-compound. The constitutions of these 
compounds are determined by the fact that the amino-compound 
can be converted into 4:5 :6-trichloro-2 : 3-dihydroxytoluene. 

By boiling with tetrachloroethane, 3:4 :5-trichloro-o-cresol-nitro- 
quinitrol is converted into 4:5-dichloro-o-toluquinone 2-nitrate, 
NO,-O-C(OH)<CN®-CHSCOl, yellow needles, m. p. 144° (de- 
comp.), which is reduced by stannous chloride to 4:5-dichloro-2 :3.- 
dihydroxytoluene, needles, m. p. 107° (diacetyl derivative, needles, 
m. p. 112°). By chlorination in cold glacial acetic acid solution, 
4;5-dichloro-2:3-dihydroxytoluene yields a keto-chloride, yellow 
prisms, m. p. 86—89°, which is reduced by stannous chloride to 
4:5:6-trichloro-2 :3-dihydroxytoluene. By oxidation with nitric 
acid (D 1°15) 4:5-dichloro-2 :3-dihydroxytoluene yields 4 : 5-dichloro- 
2:3-toluquinone, dark red needles, m. p. 83°. 

By treatment with nitric acid (D 1:48) 3:5:6-trichloro-o-cresol 
yields 3:5 : 6-trichloro-o-cresol-nitroquinitrol, 


NO,0-C(OH)<EN ROOTS cel, 


unstable, colourless crystals, m. p. 91° (decomp.). This differs from 
the 3:4:5-trichloro-isomeride in not being convertible into a di- 
chlorotoluquinone nitrate, but resembles it in being converted into 
the trichlorotoluquinone by concentrated sulphuric acid. By boiling 
its solution in glacial acetic acid until nitrous fumes cease to be 
evolved and then reducing the cold solution with stannous chloride, 
3:5:6-trichloro-o-cresol is regenerated. The nitroquinitrol is 
reduced by stannous chloride and dilute hydrochloric acid to 5 : 6-di- 
chloro-3-amino-o-cresol, colourless needles (hydrochloride, needles ; 
diacetyl derivative, needles, m. p. 204—205°), which is converted by 
chlorination in glacial acetic acid into a keto-chloride yielding 
4:5:6-trichloro-2 : 3-dihydroxytoluene. 

3 :5-Dichloro-o-cresol-nitroquinitrol, 


CMe===CH 
N0,°0-C(OH)<Goi(NO,)-CH? CO! 


colourless needles, m. p. 109° (decomp.), obtained from 3 :5-dichloro- 
o-cresol and nitric acid (D 1°48) is more stable than the two pre- 
ceding nitroquinitrols, but it also decomposes slowly by keeping. 
It can be converted into 5-chloro-3-nitro-o-cresol, yellow needles, 
m. p. 107° (acetyl derivative, colourless needles, m. p. 88°), 5-chloro- 
3-amino-o-cresol, colourless needles, m. p. 107° (hydrochloride, leaf- 
lets; diacetyl derivative, needles, m. p. 196°), 4:5:6-trichloro-2 : 3- 
dihydroxytoluene, and 5-chloro-o-toluquinone 2-nitrate, 


NO,-0-0(0H) <CMe-CH> cel, 


yellow crystals, m. p. 117—118°, by the methods described above. 

The last-mentioned compound is reduced by stannous chloride solu- 

tion to 5-chloro-2 :3-dihydroxytoluene, colourless needles, m. p. 89° 

(diacetyl derivative, needles, m. p. 65—66°), by stannous chloride 
h* 2 
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solution and concentrated hydrochloric acid to 5-chloro-6-amino- 
2:3-dihydroxytoluene, colourless leaflets, m. p. 150—160° (hydro- 
chloride, needles; triacetyl derivative, needles, m. p. 183°; tetra- 
acetyl derivative, leaflets, m. p. 135°), and by stannous chloride 
solution at 0° into 5-chloro-6-nitro-2:3-dihydroxytoluene, yellow 
needles and prisms, m. p. 135° (diacetyl derivative, colourless leaf- 
lets, m. p. 148°). 

By chlorinating 5-chloro-6-amino-2:3-dihydroxytoluene hydro- 
chloride in suspension in glacial acetic and concentrated hydro- 
chloric acids a yellow keto-chloride is obtained, which by reduction 
in alcoholic solution with stannous chloride yields 5-chloro-2 :3 :6- 
trihydroxytolwene, colourless needles, m. p. 175°; this forms a tri- 
acetyl derivative, needles, m. p. 95°, and yields 5-chloro-2-hydrozy- 
p-toluquinone, pale red needles, m. p. 160°, by oxidation with nitric 
acid (D 1°15). 

By treatment with nitric acid (D 1°48) at 0°, 4:5-dichloro-o-cresol 
yields 4 : 5-dichloro-3-nitro-o-cresol-nitroquinttrol, 


Me==CH 
(NO,),- CCI? CC} 


colourless needles, m. p. 110° (decomp.), which yields 4 :5-dichloro- 
o-toluquinone 2-nitrate (above) by boiling in tetrachloroethane solu- 
tion and 4:5-dichloro-3-nitro-o-cresol by reduction with stannous 
chloride in methyl-alcoholic solution at 0°. 

4-Chloro- and 6-chloro-o-cresols, by treatment with nitric acid, 
yield, not nitroquinitrols, but 4-chloro-3 :5-dinitro-o-cresol, yellow 
needles, m. p. 146° (acetyl derivative, colourless needles, m. p. 
109—110°), and 6-chloro-3 : 5-dinitro-o-cresol, yellow needles, m. p. 
82—83° (acetyl derivative, colourless needles, m. p. 95°), . 
tively. C. 8. 


NO,-0-C(OH)<f, 


Chlorotrihydroxytoluenes. Tx. Zincke and Grete ScutrMann 
(Annalen, 1918, 417, 236—254).—3-Chloro-6-nitro-o-cresol, colour- 
less needles, m. p. 79° (acetyl derivative, leaflets, m. p. 84°), pre- 
pared by treating 6-nitro-o-cresol in chloroform solution with the 
calculated quantity of chlorine, is converted by nitric acid (D 1°48) 
at 0° into 3-chloro-5 : 6-dinitro-o-cresol, stout, faintly yellow needles 
or prisms, m. p. 134° (acetyl derivative, colourless needles, m. p. 
136°), which in alcoholic solution is reduced by stannous chloride 
solution to 3-chloro-5 :6-diamino-o-cresol, colourless needles (tri- 
acetyl derivative, colourless needles, m. p. 236°), the hydrochloride 
of which, stout needles, by chlorination in glacial acetic and con- 
centrated hydrochloric acids yields 1:3:3:4:4-pentachloro-2:5:6- 
triketo-1-methyleyclohezane, CMeCl< te yellow plates, 
m. p. 68°. This keto-chloride is reduced by stannous chloride solu- 
tion to 3-chloro-2 : 5: 6-trihydroxytoluene, m. p. 175°, which is iden- 
tical with the substance obtained by Zincke and Preiss from 
3 :5-dichloro-o-cresol-nitroquinitrol (preceding abstract). 

By methods similar to the preceding, the following substances 
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have been prepared, starting with 4-nitro-o-cresol ; 3-chloro-4-nitro- 
o-cresol, faintly yellow needles or leaflets, m. p. 74° (acetyl deriv- 
ative, colourless needles or leaflets, m. p. 59°) ; 3-chloro-4 : 5-dinitro- 
o-cresol, faintly yellow needles, m. p. 139° (acetyl derivative, colour- 
less needles, m. p. 167°); 3-chloro-4 :5-diamino-o-cresol, colourless 
needles (hydrochloride, colourless needles, triacetyl derivative, 
needles, m. p. 230°, azine from phenanthraquinone, C,,H,,ON,Cl, 
brownish-yellow leaflets, m. p. 273°); 1:3:3:6:6-pentachloro- 
2:4:5- triketo-1-methyleyclohezane, C;H,;0,Cl;, pale yellow plates 
and prisms, m. p. 78°; and 3:6-dichloro-2:4:5-trihydrorytoluene, 
colourless needles, m. p. 155° (triacetyl derivative, needles, m. p. 
151°). The last substance is oxidised by nitric acid (D 1:15), fol- 
lowed by acid, D 1°4, to 3:6-dichloro-4-hydroxy-p-toluquinone, red 
needles, m. p. 157°. 

An alkaline solution of 3-chloro-4 :5-diamino-o-cresol is oxidised 
by air to 3-chloro-4-amino- head 5-imide, C,H,ON,Cl, red 
needles, m. p. 175—177° (decomp. ; blackening at about 160°), which 
exhibits basic properties. 3- Chloro-4 : 5-diamino-o-cresol lpydro- 
chloride is oxidised by V-ferric chloride solution to 3-chloro-4-amino- 
p-toluquinone, dark red needles, m. p. about 142°, which is reduced 
by stannous chloride to 3- chloro-4-amino-2 :5 -dihydroxytoluene, 
colourless needles (hydrochloride, leaflets; triacetyl derivative, 


needles, m. p. 185°). C. 


Organic Chemical Reagents. III. £$-Phenylhydroxyl- 
amine and ‘‘Cupferron’’ (Ammonium Salt of Nitroso- 
phenylhydroxylamine). C. S. Marve. and Oniver Kamm 
(J. Amer. Chem. Soc., 1919, 41, 276—-282. Compare A., 1918, 
i, 482; this vol., i, 61)—The statement made by various authors 
that B-phenylhydroxylamine is obtainable in theoretical yield by 
the reduction of nitrobenzene by means of zinc dust is inaccurate. 
Directions are now given for the reduction of nitrobenzene in por- 
tions of 500 grams, a yield of the dry product amounting to 64% 
of the theoretical being obtainable. 

For the preparation of “cupferron,” dry 8-phenylhydroxylamine 
is not required, and the conditions are given under which the moisi 
product is treated in ethereal solution with ammonia and amy! 
nitrite so as to obtain “cupferron” in a yield 80—90% of that 
theoretically possible. Even with the present high prices of mate- 
rials and labour, “cupferron”’ may be made in the laboratory, 
where the labour charge is an abnormally high proportion of the 
total expenses, at a cost considerably less than the pre-war price of 
the product. [See 7. Soc. Chem. Ind., 1919, April.] Zs mee WH 


The Identification of Acids. IV. Phenacyl Esters. 
J.B. Raruer and E. Emmet Rerp (J. Amer. Chem. Soc., 1919, 41, 
75—83).-In previous communications (A., 1917, i, 334, 559) the 
use of pnitrobenzyl bromide for the identification of organic acids 
by the melting points of their pnitrobenzyl esters was described. It 
.is now shown that phenacyl bromide (w-bromoacetophenone) may 


. 


i. 158 ABSTRACTS OF CHEMICAL PAPERS. 


be employed in a precisely similar manner and that in some cases 
the phenacyl esters of the acid are still more definitely character- 
istic than the pnitrobenzyl esters. Phenacyl bromide is prepared 
by bromination of acetophenone in glacial acetic acid solution. The 
acid is neutralised with rather less than the theoretical quantity of 
sodium carbonate, and, working with 0°05 gram-mol. of the 
reagents, this quantity is dissolved in 5 c.c. of water, 1 gram of 
phenacyl bromide is added and then 10 c.c. of 95 per cent. alcohol. 
The ester is obtained after boiling for one hour with monobasic, two 
hours with dibasic, and three hours with tribasic acids. It is 
recrystallised from dilute alcohol until the melting point is con- 
stant. The following phenacyl esters have been characterised: 
acetate, m. p. 40°; aconitate, m. p. 90°; oaminobenzoate, m. p. 
181—182°; benzoate, m. p. 118°5°; p-bromobenzoate, m. p. 87°; 
cinnamate, m. p. 140°5°; citraconate, m. p. 108°5°; citrate, m. p. 
104°; m-cresotate, m. p. 116°5°; ocresotate, m. p. 138°5°; p-cres- 
otate, m. p. 145°5°; fumarate, m. p. 197°5°; glutarate, m. p. 
104°; ttaconate, m. p. 79°5°; lactate, m. p. 96°; malate, m. p. 
106°; maleate, m. p. 119°; p-nitrobenzoate, m. p. 128°4°; palmitate, 
m. p. 52°5°; pyrotartrate, m. p. 101°5°; saccharate, m. p. 120°; 
salicylate, m. p. 110°; stearate, m. p. 64°; succinate, m. p. 148°; 
tartrate,m. p. 130°. J. F. 


Pschorr’s Phenanthrene Synthesis. II. Frirz Maver and 
Frank ALBERT ENGLISH (Annalen, 1918, 417, 60—92. Compare 
Mayer and Balle, A., 1914, i, 536).—As the result of the experi- 
ments here recorded, it appears impossible to synthesise 8-, 5-, or 
7-ethylphenanthrene by any of the methods at present known. 

o-Ethylbenzyl alcohol, C,H,Et-CH,°OH, b. p. 229°, obtained by 
the electrolytic reduction of o-ethylbenzoic acid at a lead cathode 
in dilute sulphuric acid solution, is converted by cold saturated 
hydrobromic acid into 0-ethylbenzyl bromide, colourless crystals, 
m. p. 34°, b. p. 225°/751 mm. The latter is converted by alcoholic 
sodium cyanide into o-ethylphenylacetonitrile, C,H,Et-CH,°CN, 
b. p. 257—258°/752 mm., which is hydrolysed by heating with 
35% potassium hydroxide solution (2 mols.) and 30% hydrogen 
peroxide (3 mols.), yielding o-ethylphenylacetic acid, m. p. 83°5° 
(ethyl ester, a colourless, odourless oil). Attempts to reduce this 
acid to o-ethylbenzaldehyde, a colourless, odourless liquid, b. p. 
210°/753 mm., by the methods of Mettler and Piria gave unsuccess- 
ful or unsatisfactory results, but the aldehyde is obtained in 67% 
yield by oxidising o-ethylbenzyl alcohol with potassium dichromate 
and 10% sulphuric acid, and in 33°6% yield by heating o-ethyl- 
benzyl bromide with hexamethylenetetramine in 60% alcoholic 
solution. Further experiments were undertaken to ascertain the 
influence of negative substituents in the benzene nucleus on the 
Sommelet reaction. o-Nitrobenzyl chloride and hexamethylene- 
tetramine, boiled in 60% alcoholic solution for four hours, yielded, 
in addition to a small quantity of a substance, C,,H,,0,N;, m. Pp. 
153-5°, a substance, m. p. 112°, which is regarded as tri-o-nitro- 
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benzyltrimethylenetriamine, nx<CHeR*> CH; [where X is 
NO,°C,H,°CHg,], since its molecular weight corresponds with this 
formula, and it yields formaldehyde and o-nitrobenzylamine hydro- 
chloride by hydrolysis with boiling concentrated hydrochloric acid. 
In a similar manner, #nitrobenzyl chloride and hexamethylene- 
tetramine yield tri-p-nitrobenzyltrimethylenetriamine, m. p. 161°, 
whilst o- and pchlorobenzyl chlorides yield o- and p-chlorobenz- 
aldehydes respectively. 

The attempt to condense o-ethylbenzaldehyde and sodium 
o-nitrophenylacetate by means of acetic anhydride and zinc 
chloride at 120° in an atmosphere of carbon dioxide yielded a very 
small quantity of a swhstance, CygH,O;N, colourless crystals, m. p. 
183°5°. A similar attempt to condense o-nitrobenzaldehyde and 
potassium o-ethylphenylacetate for two days at 100° yielded 
B-o-nitrophenyl-a-o-ethylphenylacrylic acid, 

NO,°C,H,°CH:C(C,H,Et)-CO,H, 

m. p. 194°. By reduction with ferrous sulphate and aqueous 
ammonia, it yields the corresponding amino-acid, colourless 
crystals, m. p. 178—179°, but the attempt to convert this into 
8-ethylphenanthrenecarboxylic acid by shaking its diazotised solu- 
tion with copper powder or by boiling with water yielded in the 
first case a non-crystallisable product, and in the second case 
B-o-hydrozy phenyl-a-o-ethylphenylacrylic acid, Cy,H,03, m. p. 
205° 


The starting material in the attempt to synthesise 5- or 7-ethyl- 
phenanthrene is acetophenone, which by successive nitration and 
reduction yields m-aminoacetophenone. The latter is converted 
by hydrazine hydrate at 160° into a mixture of the azine, 
C\gH,.N,;, m. p. 147°, and the hydrazone, C,H,,N3, m. p. 98°, 
which is reduced by Wolff's sodium ethoxide method at 160° to 
m-ethylaniline; Staudinger and Kupfer’s method of reduction with 
hydrazine hydrate at 210°, however, gives a greatly improved 
yield. m-Ethylaniline is converted by Sandmeyer’s method into 
m-ethylbenzonitrile, C,H,Et‘CN, b. p. 116—117°/25 mm. This 
is hydrolysed to m-ethylbenzoic acid, from which, by methods 
similar to those used in the ortho-series above, are obtained in 
succession m-ethylbenzyl alcohol, b. p. 227°/758 mm., m-ethyl- 
benzyl bromide, m-ethylphenylacetonitrile, C,H,Et-CH,°CN, b. p. 
250—254°/761 mm., m-ethylphenylacetic acid, m. p. 62—64°, and 
m-ethylbenzaldehyde, b. p. 212°. 

Potassium m-ethylphenylacetate and o-nitrobenzaldehyde, con- 
densed together by means of zinc chloride and acetic anhydride at 
120° in an atmosphere of carbon dioxide, yield B-o-nitrophenyl- 
a-m-ethylphenylacrylic acid, m. p. 138°. This is reduced by 
ferrous sulphate and ammonia to the amino-acid, C,-H;,0.N, m. p. 
150—150°5°, the diazotised solution of which yields by boiling 
or by shaking with copper powder a mixture of B-o-hydroryphenyl- 
a-m-ethylphenylacrylic acid, m. p. 203° (decomp.), and an ethyl- 
phenanthrenecarborylic acid, Cy,H,O., m. p. 147—149°, which is 
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probably 5-ethylphenanthrene-9-carboxylic acid. Attempts to con- 
vert the latter into ethylphenanthrene by heating under ordinary 
or reduced pressure were unsuccessful. ~& 


Hydroxy-carbonyl Compounds. I. New Synthesis of 
Hydroxy-aldehydes. P. Karrer (Helv. Chim. Acta, 1919, 2, 
89—94).—A rapid current of hydrogen chloride is passed for 
several hours into dry ether containing resorcinol, cyanogen 
bromide, and anhydrous zinc chloride. The crystals of the inter- 
mediate product, which contains chlorine, but not bromine, are 
collected and dissolved in cold water, and the solution, after being 
washed with ether, is boiled for twenty minutes. The 2:4-dihydr- 
oxybenzaldehyde, which is thus produced in good yield, is ex- 
tracted with ether. It appears to be formed by the reactions: 


(i) CBrN + HCl = CHBr:NCl; (ii) CHBr:NCl + C,H,(OH), = 


C,H,(OH),."CH:NCl + HBr; (iii) CgH,(OH),-CH:NC]l —-> 
C,H;(OH),*CHO. 
Phloroglucinol reacts in a similar manner. C. S. 


Phenols Insoluble in Alkali Hydroxides. Rocrr Apams 
(J. Amer. Chem. Soc., 1919, 41, 247—270).—Investigation has 
been made of the phenylhydrazones of the o-hydroxyaldehydes and 
ketones in order to determine the structure characteristic of such 
compounds of this type as are insoluble in alkali hydroxides. The 
results show that the introduction of a methyl group, or, in general, 
of a group containing carbon, into either the phenolic ring or the 
side-chain of one of these phenylhydrazones is accompanied by 
marked depression of the solubility of the compound in 10% aqueous 
sodium hydroxide. A bromine atom produces a less effect, which 
is the more noticeable with substitution in the side-chain. When 
a nitro-group is introduced into the phenolic ring in the ortho- or 
para-position to the hydroxyl group, the solubility iu alkali is 
increased, and a nitro-group in the para-position in the phenyl- 
hydrazone residue has the same effect. This result is regarded as 
due to the possibility of the rearrangement of nitrophenols and of 
p-nitrophenylhydrazones to aci-nitro-compounds, which are readily 
soluble in alkali. Where there is no tendency to form aci-nitro- 
compounds, as with the m- and o-nitrophenylhydrazones, the nitro- 
group has the same effect as other groups and increases the in- 
solubility in alkali hydroxides. No compound with a nitro-group 
in the meta-position to the hydroxyl was prepared, but such a 
compound should show diminished solubility in alkali. Comparison 
of the phenylhydrazones of p-homosalicylaldehyde and pzonol with 
the corresponding hydrazones, the former being insoluble and the 
latter soluble in alkali hydroxides, shows that a large group like 
phenyl in the hydrazone residue is absolutely necessary for the 
compound to show insolubility in alkali. The marked effect of a 
methyl or phenyl group attached to the carbon atom carrying the 
phenylhydrazone residue, as compared with a hydrogen atom, is 
shown by the perfect solubility of the azines of p-homosalicyl- 
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aldehyde and B-naphthaldehyde in cold alkali hydroxide solution and 
the insolubility of the azines of peonol and 2-hydroxy-5-methyl- 
benzophenone. in boiling alkali. Finally, a substituent group 
attached to the iminic nitrogen has a decided effect in reducing 
the solubility in alkali hydroxides. 

The various explanations which have been advanced to account 
for the insolubility of these phenolic compounds in alkali hydr- 
oxide solution are discussed and shown to be unsatisfactory, and 
the author regards this behaviour as due to the fact that such 
compounds are very weak acids and highly insoluble in water. Any 
insoluble, slightly hydrolysed acid would be expected to behave 
similarly, and the introduction into its molecule of a positive or 
negative atom or group will have a result determined by two dis- 
tinct effects: first, the insolubility in water due to the increased 
size of the whole molecule, this leading to increased insolubility in 
alkali hydroxide, and, secondly, an increase or a decrease in the 
acidity of the whole molecule, depending on the nature and posi- 
tion of the group introduced. 

Peonol phenylhydrazone is soluble in hot alkali solution; the 
hydrasone, C,H,,O,N>, white plates, quickly turning yellow on 
exposure, m. p. 73—-75°, dissolves in cold alkali hydroxide; the 
azine, C,gH.gO,No, lemon-yellow crystals, m. p. 226—227°, is in- 
soluble in boiling alkali hydroxide; the 2:4:6-tribromophenyl- 
hydrazone, C,;H,.O,N .Br;, white needles, m. p. 162°, is insoluble 
in boiling alkali hydroxide. 

Bromopzonol, CyH,O,Br, has m. p. 169° (Briill and Friedlander, 
A., 1897, i, 221, gave 171°); its phenylhydrazone, C,,H,;0,N.Br, 
slender, yellow needles, m. p. 172°5—173°5°, its p-bromophenyl- 
hydrazone, dull yellow, monoclinic plates, m. p. 189°5°, and its 
2:4:6-tribromophenylhydrazone, white needles, m. p. 169—171°, 
are insoluble in boiling alkali hydroxide. Its methyl ether, 
C,)H,,0,Br, forms white needles, m. p. 139—140°; neither this 
methyl ether nor that of pzonol itself yields a phenylhydrazone in 
the ordinary way. 

w- Tribromobromopaeonol, OH-C,H,Br(OMe)*CO-CBr,, forms 
lemon-yellow needles, m. p. 123—124°. Bromonitropaeonol, 

C,H,O;NBr, 

forms long, hairy needles, m. p. 112—114°; its phenylhydrazone, 
C,;H,,0,N,Br, forms saffron-coloured crystals, m. p. 204°5—-205-5°, 
and dissolves gradually in cold, readily in warm alkali. Mitro- 
paeonol, C,H,O;N, forms white needles, m. p, 155°; its phenylhydr- 
azone, C,;H,,O.Ns, orange needles, m. p. 215°5—216°5°, is soluble 
slightly in cold, readily in warm alkali hydroxide; its methyl ether, 
C,,H,,0;N, forms slender, white needles, m. p. 131°, gradually turn- 
ing yellowish-red. A minopaeonol, C.H,,0N, forms greenish-yellow, 
monoclinic prisms, m. p. 112—113°; its platinichloride was pre- 
pared and analysed. 

Dinitroacetylresacetophenone, C,HAc(OH)(OAc)(NO,),, forms 
white plates, m. p. 121—122°. Dinitroresacetophenone, 


C,HAc(OH),(NO.)>, 
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forms pale yellow crystals resembling fine sand, m. p. 166—167° 
and its phenylhydrazone, C,,H,O,N,, reddish-brown crystals, 
darkening at 238° and decomposing at 242:5°. Acetylamino- 
resacetophenone, CgH,Ac(OH),*NHAc, forms white needles, m. p. 
254°. Nitroresodiacetophenone, CsHAc,(OH),*NO;, forms white 
needles, m. p. 231°; its phenylhydrazone, Cy,H,,0;N3, pale yellow 
powder, darkening at 220° and decomposing sharply at 235°, is 
soluble in cold alkali hydroxide; its diphenylhydrazone, 
NO,*C,;H(OH),.(CMe:N,HPh),, 

massive, lemon-yellow needles, becoming orange-red and decom- 
posing at 273°, dissolves slightly.in cold and readily in warm alkali 
hydroxide. 

Bromoresodiacetophenone, C,,H,O,Br, forms white plates, m. p. 
205°. 

Salicylaldehyde o-tolylhydrazone dissolves in alkali hydroxide 
only in the hot; the 2:4:6-tribromophenylhydrazone, white needles, 
m. p. 100°, dissolves gradually, with decomposition, in boiling alkali 
hydroxide. 

Di-5-nitrosalicylidenebenzidine, 

[C,H,(OH)(NO,)-CH},N.(C,H,)o, 

forms red crystals not melting below 275° and dissolves partly in 
boiling alkali hydroxide. Di -3-nitrosalicylidenebenzidine forms 
bright red crystals not melting below 275°, and is somewhat more 
soluble in boiling alkali hydroxide than the 5-isomeride. 

p-Homosalicylaldehydephenylhydrazone is soluble in hot alkali 
hydroxide ; the hydrazone, C,H,,ON., white powder, m. p. 72—74°, 
dissolves in cold alkali hydroxide. 

Bromo-p-homosalicylaldehyde, C,H,O,Br, forms yellow crystals 
shrinking at 63°, m. p. 65°, and its phenylhydrazone, C,,H,,ON>Br, 
dirty yellow crystals, m. p. 140—-141°, soluble in hot alkali hydr- 
oxide. 

5 - Methyl-2-hydroxybenzophenoneazine, [C,H,Me(OH)-CPh],N,, 
forms lemon-yellow crystals, m. p. 259—-260°, and is insoluble in 
boiling sodium hydroxide solution. -vp AD A 


Pinacolin Transformations. IV. Ring Changes pro- 
duced by the Elimination of Water from Alicyclic Alcohols. 
Hans MEERWEIN (Annalen, 1918, 417, 255—277. Compare A., 
1914, i, 850).—In connexion with the previous investigation (loc. 
cit.), 1-methyl-l-a-hydroxyethylcyclopentane has been synthesised 
and also submitted to the dehydrating action of zinc chloride, and 
the constitution of the resulting hydrocarbon has been determined ; 
it is 1:2-dimethyl-A!-cyclohexene, and the reaction is one of the 
smoothest changes known of a cyclopentane into a cyclohexane 
derivative. 

[With CL. Fietscnnaver.|—The reaction between magnesium 
and 1-chloro-l-methyleyclopentane in ether at 5—10°, preferably 
in the absence of air, and treatment of the product with carbon 
dioxide and subsequently with ice-water and dilute sulphuric acid, 
lead to the formation of 1-methyleyclopentane-1-carboxylic acid, 
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the acid chloride of which reacts with magnesium methyl iodide in 
ether at — 15° to form, after the usual treatment, 1-methyl-1-cyclo- 
pentyl methyl ketone, C;H,Me*COMe, b. p. 48°4°/10 mm., in good 
ield, the semicarbazone of which forms colourless needles, m. p. 
143—144°. By reduction with sodium and moist ether, the ketone 
yields 1-methyl-1-a-hydroxyethyleyclopentane, C;H,Me-CHMe-OH, 
b. p. 67°6°/10°5 mm., together with the corresponding pinacone, 
CigHg)0., colourless prisms, m. p. 89—90°, the former of which 
yields only 1:2-dimethyl-Al-eyclohexene by heating with zinc 
chloride at 180—190°. 

The acid chloride of 1:2:2:3-tetramethyleyclopentane-1-carb- 
oxylic acid reacts with zinc methyl or, better, magnesium methyl 
iodide in ether to form, ultimately, 1 :2:2:3-tetramethyl-1-cyclo- 
pentyl methyl ketone, C,,H.,O, b. p. 101—102°/18 mm. (semicarb- 
azone, m. p. 232°), which is reduced by sodium and moist ether 
to 1:2:2:3-tetramethyl-l-a-hydrozyethylcyclopentane, C,,H»O, 
b. p. 108—109°/15 mm. The alcohol appears to be a mixture of 
two steréoisomeric forms, since it partly solidifies, the solid form 
having m. p. 70—71°, Dj’® 0°9113 (supercooled), nj’* 1°46322. By 
heating with zinc chloride, the alcohol yields a mixture of 
1:2:3:3:4-pentamethyl-Al-cyclohexene (chief product) and 1 :2:2- 
trimethyl-3-isopropyl-A*-cyclopentene, the constitutions of which are 
deduced from the nature of the products of the decomposition of 
the ozonides. Cc. 8. 


mesoNaphthadianthrones. Atrrep Eckert and Rvupo.tr 
TomascHeK (Monatsh., 1918, 39, 839—864).—The authors have 
endeavoured to synthesise derivatives of mesonaphthadianthrone in 
a manner which leaves no doubt as to their constitution. For this 
purpose the method of Scholl, Mansfield, and Potschiwauscheg (A., 
1910, i, 494) as modified by Ullmann and Minajeff (A., 1912, 
i, 366) has been applied to certain aa/-dichloroanthraquinones ; of 
these only the 1 :4-derivative reacts with copper powder, the 1 :5- 
and 1:8-dichloro- and the 1:4:5:8-tetrachloro-products remaining 
unattacked. The procedure of Meyer, Bondy, and Eckert (A., 1913, 
i, 62) is not applicable to halogenated anthraquinones, since the 
halogen is partly eliminated during reduction with zinc and alkali. 
A more successful process consists in converting the anthranols into 
the corresponding dihydrodianthrones, enolisation of the latter 
(enolisation by alkali occurs less readily with derivatives than with 
the parent substance and the products are considerably less stable), 
and oxidation of the material so formed to the dianthrone; the 
latter is converted into the corresponding mesonaphthadianthrone 
when exposed to light. In cases in which formation of the meso- 
naphthalene ring cannot occur by simple elimination of hydrogen, 
a peculiar phenomenon is observed; when dissolved in nitro- 
benzene or xylene, the substance is unchanged after protracted 
illumination, whilst in concentrated sulphuric acid solution elimina- 
tion of two atoms of hydrogen and two of chlorine slowly occurs. 
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4: 4/-Dichloro-1 :1'-dianthraquinonyl, 
C,H, <Go>CpH,Cl-C,H,Cl< G0 >0,H, 


pale yellow crystals, is reduced by copper powder and concentrated 
sulphuric acid to 4:4/-dichloromesobenzdianthrone, yellowish-brown 
needles, which under the action of light pass into 4 : 4!-dichloromeso- 
, C,H,CiI—|.— 0, H.C 
naphthadianthrone, CO< 8,2 SU H= CU 2«*>CO, small, yellow 
eH C,H, 
needles. 

l(or 4)-Chloroanthrone, yellow needles, m. p. 106°, obtained by 
the reduction of 1-chloroanthraquinone by aluminium bronze and 
sulphuric acid, is oxidised by ferric chloride to 4 : 4/-dichlorodihydro- 
dianthrone, colourless crystals which darken without melting at 
270°. The enolic form of this substance is an unstable, green 
powder, which is readily converted by persulphate into 4:4/-di- 
chlorodianthrone, greenish-yellow crystals, from which 4 :4/-dichloro- 
mesonaphthadianthrone is obtained by exposure to light.’ 

1: 4-Dichloroanthrone, yellow needles, m. p. 136—138°, 1:4:1/:4’- 
tetrachlorodihydrodianthrone, colourless crystals, m. p. 250° 
(decomp.), and 1:4:1/:4/-tetrachlorodianthrone, yellow plates, are 
prepared by a similar series of reactions; the latter substance loses 
two atoms of hydrogen and two of chlorine when its solution in con- 
centrated sulphuric acid is exposed to light, but the product 
obtained did not give sharp analytical results. 

1:5-Dichloroanthrone yields 1:5:1/:5/-tetrachlorodihydrodian- 
throne, colourless crystals, and 1:5:1/:5/(or 4:8’)-tetrachlorodian- 
throne, yellow platelets; the corresponding mesonaphthadianthrone 
could not be obtained in the pure state. Similarly, 1 :8-dichloro- 
anthrone, yellow needles, m. p. 115°, 4:5:4/:5/-tetrachlorodihydro- 
dianthrone, colourless crystals which remain unchanged up to 280°, 
4:5:4/: 5!-tetrachlorodianthrone, pale yellow crystals, and 
4:5:4/:5/-tetrachloromesonaphthadianthrone, small, yellow needles, 
were prepared. 

3: 3/-Dibromomesobenzdianthrone forms a reddish-yellow, crystal- 
line powder which is converted by light into 3:3/-dibromomeso- 
naphthadianthrone, pale yellow powder. 

Starting from 1:3-dichloroanthraquinone (Meyer and Zahn, A., 
1913, i, 455), the constitution of which is now definitely established 
by its conversion into 1 :3-diphenoxyanthraquinone (Ullmann and 
Kiser, A., 1916, i, 823), the following series of substances is ob- 
tained: 3 : 3/-dichloro-1: 1'-dianthraquinonyl, greenish-yellow 
needles, 3 :3/-dichloromesobenzdianthrone, yellowish-brown needles, 
and 3:3/-dichloromesonaphthadianthrone, small, yellow needles. 
Attempts to prepare the substance last named from 2-chloroanthra- 
quinone led to a different product through the following stages: 
2-chloroanthrone, yellow needles, m. p. 115—120°, which are readily 
oxidised ; 3 :3/(3: 2')-dichlorodihydrodianthrone, silvery, crystalline 
powder, m. p. 240° (decomp.); 3:3/(3:2/)-dichlorodianthranol, 
greenish-yellow, crystalline powder; dichlorodianthrone, yellow, 
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crystalline powder, in which the position of the chlorine atoms is 
not decided; and (3:6/)-dichloromesonaphthadianthrone, small, 
yellow needles. H. W. 


Constitutions of the Fenchene Hydrocarbons. WALTER 
Qvist (Annalen, 1918, 417, 278—324).—The author has examined 
the fenchenes obtained by different methods and having b. p.’s below 
150°. He shows that Aschan was right in stating that B-pinolene 
(cyclofenchene) occurs in the fenchene fraction, b. p. below 150°, 
obtained from fenchy] chloride. Kondakov and Lutschinin’s hydro- 
carbon (A., 1907, i, 713) is not B-pinolene, but is identical with 
the author’s ésofenchylene. 

When Dl-fenchyl alcohol is heated with aluminium phosphate at 
210° or with potassium hydrogen sulphate at 200°, the hydrocar- 
bons obtained contained d-B-fenchene and a little La-fenchene in 
the fraction of high b. p. (152—155°) and d-cyclofenchene and 
i-isofenchylene in the fractions, b. p. 141—143° and 143—145°. 
d-cycloFenchene is also obtained by heating Dl-fenchyl xanthate at 
230°, J-a-fenchene also being produced. Since both these hydro- 
carbons yield the same hydrochloride, which yields /-a-fenchene by 
heating with o-toluidine, the xanthate method is an excellent means 
of preparing pure /-a-fenchene. 

Very pure dB-fenchene (dibromide, C,,)H,,Br,, crystals, m. p. 
81—82°, [a]#*° —31°2° in ethyl acetate) is obtained by heating 
lisofenchyl chloride with o-toluidine. By the xanthate method 
l-tsofenchyl alcohol yields /-isofenchylene. 

B-Pinolene yields two dibromides, namely, /- and ?-a-fenchene 
dibromides. This proves that Aschan’s B-pinolene and the author’s 
tricyclic hydrocarbon obtained from Dl-fenchyl alcohol are identi- 
cal, with the difference, however, that the latter is feebly dextro- 
rotatory d-cyclofenchene whilst the former is a mixture of /-cyclo- 
fenchene and dl-cyclofenchene. 

The reduction of d-a-fenchene dibromide by zinc dust and 75% 
alcohol at 55° yields fenchane and /-a-fenchene. As these two hydro- 
carbons contain different skeletons, no conclusions can be drawn as 
to the constitution of the a-fenchene dibromide. C. 8. 


Phenylurethanes of Terpene Alcohols and Phenols. 
F. Weenvuizen (Pharm. Weekblad, 1919, 56, 299—301).—The ter- 
pene alcohol or phenol is dissolved in petroleum (distilling between 
170° and 200°). The requisite quantity of phenylearbimide is 
added and the solution boiled. On cooling, the phenylurethane 
crystallises out in quantitative yield and is recrystallised from 
benzene (80—100°). The phenylurethanes of the following sub- 
stances were prepared: o-, m-, p-cresol (m. p. 141°, 121—122°, 
111—112° respectively), thymol (m. p. 106—107°), menthol (m. p. 
111—112°), borneol (m. p. 137—138°), eugenol (m. p. 95°). 

The method may be used for the separation of camphor and 
borneol. The former is unacted on and remains in solution; the 
latter separates out as bornylphenylurethane. W. S. M. 


i. 166 ABSTRACTS OF CHEMICAL PAPERS. 


Constituents of Resins. IV. f$-Dammar-resin. ALois 
Z1nkE and Erna UNTERKREUTER (Monatsh., 1918, 39, 865—869).— 
Analyses and determinations of molecular weight show the hydro- 
carbon portion of B-dammar-resin (compare Dulk, Jahrb. pr. Chem., 
1848, 45, 16; Tschirch and Glimmann, A., 1896, i, 164) to have the 
composition C,,H,,; it melts indefinitely at 195° after softening 
from 165°, and possibly represents a mixture of hydrocarbons. 
Attempts have been made to prepare derivatives of it by oxidation, 
action of nitrous acid, and action of ethereal hydrogen chloride, but 
definite products have not been isolated. H. W. 


Biochemical Synthesis, by means of Emulsin, of 
a-Naphthylearbinyl-8-glucoside. Em. Bovurquetor and M. 
Brivet (Compt. rend., 1919, 168, 323—324).—When emulsin acts 
on an acetone solution of dextrose and anaphthylcarbinol, 
a-naphthylcarbinyl-B-glucoside, long needles, m. p. 156—157° 
(corr.), [a], —71°02°, is obtained, which is readily hydrolysed by 
emulsin or by dilute sulphuric acid. W. G. 


Anthocyanins : Colour Variation in Anthocyanins. Keira 
Surpata, Yust Surpata, and Ir1zo Kastwact (J. Amer. Chem. Soc., 
1919, 41, 208—220).—For the reduction of compounds of the 
flavone and flavanol series, organic acids may be used in conjunc- 
tion with zinc or magnesium in place of inorganic acids. With 
monobasic acids deep green to bluish-green pigments are mostly 
obtained, the tints varying slightly according to the reagents em- 


ployed. Some of these pigments were isolated and their properties 
examined. 
When reduced with magnesium and glacial acetic acid, myricetin 

gives green compounds of the composition 

: C,5H),O.*Mg-OAc,[Mg(OAc),],, 
n being 2 or 4; the myricetin (I) gives first a phenopyrylium ring 
OAc Mg-OAc 
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({1), the organo-metallic compound (IIT) then resulting by elimina- 


tion of acetic acid from the ring. 
As the acetates of the bivalent metals often tend to form complex 


compounds, it was to be expected that addition of magnesium 
acetate would take place, giving: 


Mg-OAc 4 


[Mg(OAc),|n or 


[Mg(OAc)g]n 


O 
Mg HO—7 \7 \—< 


| 
WWY\ 
[ | On 
: OH OH 


according to Werner’s co-ordination theory. 
Similarly, myricitrin, a rhamnoside of myricetin, gives with the 
same reagents a deep blue product co-ordinated with four molecules 


of magnesium acetate. 

The above green or blue pigments are soluble in water as well as 
in alcohol, giving neutral solutions with the same colours, but the 
addition of dilute acid (hydrochloric) to the solutions changes the 
colour to red, the -Mg-OAc group of the green pigment (III) being 
replaced by a chlorine atom in the red oxonium salt. This explains 
why Willstatter and others have always obtained red pigments by 
reduction of the yellow pigments. Even with inorganic acids green 
or blue pigments are formed under certain conditions, treatment of 
myricetin with alcoholic hydrochloric acid yielding a deep green 
pigment in the molecule of which tie position of the Mg-OAc group 
(III) is occupied by -MgCl; here addition of magnesium chloride 
does not take place, probably because of its smaller tendency to form 
complex salts. The compound dissolves in water and alcohol, giving 
neutral solutions of the original colour. 

That all the above compounds have deep colours or, in other 
words, that their absorption bands are displaced far towards the 
red end of the spectrum, is attributed on the one haad to the fact 
that the phenylpyrylium ring of the green or blue pigments has 
one more hydroxyl group than that of the oxonium salts, and on 
the other to the fact that magnesium forms the complexes with its 
auxiliary valence, which together play the réle of bathochromism. 
In the case of the reduced glucoside, flavanol, one of the hydroxyl 
groups is replaced by a sugar molecule, which shifts the absorption 
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band hypsochromatically, that is, towards the violet end of the 
spectrum. 

From these results and those of experiments on the pigments of 
many flowers, the following explanation of the various flower colours 
is based. The metal organic or complex compounds of reduced 
flavanol glucosides (annexed formula) are the most important factor 
in the production of flower colours. The “ blue” anthocyanins are 


the complex compounds of reduced flavanol glucosides, which 
possess several hydroxyl groups belonging to the flavanol nucleus 
besides those of sugar molecules, and the metal with which they are 


r MX 
| 


O 


GN _\\__. 
(Sugar) | | \— 7 JIMXa)a 
WW 
1, OH 


L OH 4 


co-ordinated is probably calcium or magnesium, as salts of these 
metals are always present in the plant cells. The “ violet,” 
“violescent red,” or “red” pigments are either the analogous 
metallic complex compounds of flavanol glucosides, which contain 
fewer of the auxochrome hydroxyl groups, or a mixture of the blue 
pigments and their products of decomposition by excess of acids, 
that is, Willstétter’s red oxonium salts. 

This theory is confirmed by the behaviour of the natural antho- 
cyanin solutions towards the salts of alkaline earth and heavy 
metals, addition of the latter to alcoholic extracts of various flowers 
always acting bathochromatically. 

Experimental details are given. T. H. P. 


A New Yellow Dye and Light Filters made from It. 
C. E. K. Megs and H. T. Crarxe (Brit. J. Photo., 1919, 66, 48).—- 
The new dye is the glucosazone formed by the condensation of dex- 
— with phydrazinobenzoic acid; it gives a very soluble sodiwm 
salt. W. G. 


Composition of Pyrocresoles and their Relationship to 
Coal Tar Constituents. Friepricn Ruszie (Zetisch. angew. 
Chem., 1919, 832, [i], 37—40).—The so-called isomeric pyrocresoles, 
isolated by Schwarz (A., 1883, 204 ; 1884, 79) from the residue of the 
distillation of crude phenol, have the same composition, C,;H,,0, 
and properties as the compounds prepared by Gladstone and Tribe 
(T., 1889, 55, 51) by the decomposition of the aluminium o-, m-, 
and p-tolyloxides. They have been identified as dimethylxanthen, 
whilst the homologous compound, C,,H, 0, is xanthen, produced by 
the decomposition of aluminium phenoxide in accordance with the 
equation 2Al(O0°C,H,;),=(C,H;),0 +C,,H,,0 + C,H;,-OH + CH, + 
C,+Al,0,. From aluminium m-tolyloxide, two isomeric dimethyl- 
xanthens, corresponding with Schwarz’s a- and 8-pyrocresoles, were 
prepared, but the third isomeric modification was not found. 
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Aluminium ptolyloxide yielded symmetrical pdimethylxanthen 
(m. p. 168°), whilst from aluminium o-tolyloxide the 4:5-di- 
methylxanthen was obtained. The liquids of high boiling point 
which separate at the end of the distillation of aluminium phen- 
oxide have the composition C,,H,,0, and appear to be formed from 
xanthen, as follows: C,,;H,,0+C,H,,OH=C,,H,,0+H,O. On 
dissolving this compound in nitric acid and adding water, 
an amorphous, yellow compound is precipitated. By reducing this 
with zinc and acetic acid, and precipitating the base with 
ammonia, a brown colouring matter is obtained. Its hydrochloride 
is soluble in water and acts as a direct brown dye for wool and 
silk. This dye, for which the name xanthen-brown is suggested, 
is an inner ester of magenta and has a constitution corresponding 
with one of the ba ir formule: 


NH,°C oH 6 HANH) Pe Jo a 
CINH, 7X, H, ecliaale CINH, Ys \o (NH) 


Analogous compounds obtained in the distillation of aluminium 
tolyloxides had the composition of tolyldimethylxanthens and also 
yielded xanthen-browns, and similar compounds were obtained 
from the anthracene oils of coal tar, which probably consist, in 
part, of triphenylmethane derivatives, and, in particular, of pheny!- 


and diphenyl-xanthens. [See also J. ‘Soc. Chem. Ind., 1919, April.] 
C. A. M. 


Synthesis of Aminoflavones, of Flavone-azo-6-naphthol 
Dyes and of other Flavone Derivatives. Marston Taytor 
Bocert and JosepH K. Marcus (J. Amer. Chem. Soc., 1919, 41, 
83—107).—Flavone was prepared by a modification of Ruhemann’s 
method (A., 1913, i, 891), using smaller quantities of aluminium 
chloride and benzene. Nitration in the cold by nitric and 
sulphuric acids in glacial acetic acid solution yielded mixtures 
which were separated into two fractions, consisting of 2/- and 
3/-nitroflavones and of 3/- and 4/-nitroflavones. These were 
converted by reduction with stannous chloride into the amino- 
flavones, the three isomerides being separated and _ purified 
by taking advantage of their different basicities and _ solu- 
bilities. 2/-Aminoflavone crystallises from hot acetone in silky, 
pale" yellow needles, m. p. 149°5—150°5° (corr.); 3/-aminoflavone 
crystallises from pyridine or xylene in, lemon-yellow, straight 
needles, m. p. 156—157° (corr.), and 4!-aminoflavone crystallises 
from the same solvents in long, golden-yellow needles, m. p. 
234—-236° (corr.). From the three aminoflavones, the correspond- 
ing hydroxyflavones were prepared by means of the diazonium 
salts, and were decomposed by sodium ethoxide and alcohol into 
o-hydroxyacetophenone and o-, m-, and p-hydroxybenzoic acids, 
owing to the rupture of the pyrone ring at the double bond. 
2'-Hydroxyflavone forms lustrous, colourless plates, m. p. 
249—-250° (corr.). The three aminoflavones have been diazotised 
and coupled with B-naphthol to form flavoneazo-B-naphthols, m. p. 
265—266°5°, 257°, and 274—275° (corr.) respectively, giving 
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orange to red shades on silk and wool, extremely fast to light and 
alkalis. Other compounds obtained are 2/-acetoryflavone, m. p. 
88-5—89° (corr.), 2/-diacetylaminoflavone, m. p. 186°5—187°5° 
(corr.), 3/-diacetylaminoflavone, m. p. 231—232° (corr.), 4/-di- 
acetylaminoflavone, m. p. 246—248° (corr.), B-phenory-B-phenyl- 
propiome acid, m. p. 150—151° (corr.), the barium salt of a 
disulphonic derivative of the latter acid, and methyl B-bromo-B- 
phenylpropionate, m. p. 37°5—38°5° (corr.). It is noted that 
whereas all the hydroxyflavones are colourless, all the aminoflavones 
are yellow, thus indicating the more powerful auxochromic effect 
of the amino-group in this series; also 4/-aminoflavone possesses the 
remarkable property of fluorescence only in neutral solvents which 
contain the hydroxyl group. J. F. B. 


Carnosine, Constitution and Synthesis. Grorce Barcer 
and Frank Tutin (Biochem. J., 1918, 12, 402—407).—2:4:5-Tri- 
nitrotoluene condenses with amino-acids when boiled in dilute 
alcoholic solution, the amino-acid becoming attached to the benzene 
ring by its amino-group, which replaces the reactive nitro-group 
in position 5. This reaction does not occur with imino-groups, but 
does take place with the free amino-groups of peptides. The con- 
densation product of 2:4:5-trinitrotoluene with carnosine on 
hydrolysis yields dinitrotolyl-8-alanine, thus proving carnosine to be 
B-alanylhistidine, 

H-CH. 
H —y>C°CH,CH(CO,H)-NH-CO-CH, CH, NH). 

For the synthesis of carnosine, B-nitropropionyl chloride, b. p. 
123°/10 mm., was condensed with histidine methyl ester, and the 
resulting very unstable product was at once reduced by stannous 
chloride and dilute hydrochloric acid, and the carnosine isolated 
as its copper salt. W. G. 


The a- and 8-Hydroxydihydrocinchonines and their Role 
in the Production of certain Isomerides of Cinchonine. 
E. Licer (Compt. rend., 1919, 168, 404—407).—The so-called 
B-hydroxycinchonine, like its a-isomeride (compare A., 1918, i, 304). 
when acted on by 50% sulphuric acid gives a mixture of 
cinchonigine, cinchoniline, and apocinchonine. The ratio of 
cinchonigine to cinchoniline obtained from the B-isomeride is prac- 
tically the inverse of that obtained from the a-isomeride, but if 
the strength of the acid is increased to 70% and the heating pro- 
longed to twenty-four hours, the proportions of these two bases 
are almost the same from each isomeride. From this, the author 
concludes that B-hydroxycinchonine, like the a-isomeride (Joc. cit.), 
is a product of the addition of the elements of water to cinchonine. 
the two isomerides containing, respectively, the groupings 

H y OH 
CH, C—CH and CH,°C—CH 

OH H | 

a, B, 
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Nicotinic Acid Derivatives. II. Guvacine and isoGuvacine. 
E. WintersTetn and A. B. WetnnaceEn (Zeitsch. physiol. Chem., 
1918, 104, 48—53. Compare A., 1918, i, 35).—In view of recent 
publications on the same subject (Hess and Liebbrandt, A., 1918, 
i, 401; Hess, ¢bid., 403; Freudenberg, zbid., 403), the authors 
submit a short account of their experiments, fuller details being 
promised in a later paper. They are led to the conclusion that 
guvacine is in all probability A’-tetrahydronicotinic acid (contrast 
Trier, A., 1913, i, 803), whereas isoguvacine is a simple derivative 
of pyrrole. 

The following details are given. Guvacine crystallises in prisms, 
m. p. 293—295°, is neutral to litmus, and optically inactive. The 
hydrochloride, platinichloride, and aurichloride have m. p.’s 312°, 
233°, and 195—197° respectively; nitrosoguvacine forms needles, 
m. p. 167°. Reduction of guvacine with hydrogen in the presence 
of platinum leads to the formation of dihydroguvacine, m. p. 252° 
(hydrochloride, m. p. 237°; platinichloride, m. p. 233—235°; auri- 
chloride, prismatic needles, m. p. 193—195°; mercurichloride, m. p. 
230—231°), which is shown to be identical with hexahydronicotinic 
acid. Methylation of guvacine leads to the formation of 
N-dimethylguvacine, m. p. 225° (?%) fhydrochloride, m. p. 
256—258°; platinichloride, m. p. 253°; aurichloride, m. p. 
224-226°; picrate, m. p. 224—225°; mercurichloride, m. p. 
174—-176°], which is found to be identical in all respects with the 
arecaidinemethylbetaine described by Willstitter (A., 1897, 
i, 385). 

tsoGuvacine has m. p. 220°, is faintly acid to litmus, and is 
optically inactive. The hydrochloride, m. p. 231° (decomp.), 
platinichloride, m. p. 235° (decomp.), and aurichloride, m. p. 
198—-200°, are described. When the base is heated with zinc dust, 
an intense odour of pyrrole is observed, and a pine shaving dipped 
in concentrated hydrochloric acid is coloured intensely red. 
isoGuvacine is slowly reduced by hydrogen in the presence of 
platinum, but the hydrochloride of the new base is not uniform; 
the platinichloride has m. p. 225°. isoGuvacine forms a dimethyl 
derivative, the platinichloride of which has m. p. 252°. H. W. 


Ring Formation with Elimination of a Nitro-group. 
8S. Retcn and (Mtxez.) V. Nicotarva (Helv. Chim. Acta, 1919, 2, 
84-88).—The reaction examined by Reich with Gaigailian (A.., 
1917, i, 595) and with Turkus (ibid., i, 585) has been further 
studied. Whilst the phenylhydrazones of ethyl 2:4-dinitrophenyl- 
glvoxylate, of 2:6-dinitrobenzaldehyde, and of 2-chloro- or 
2-bromo-6-nitrobenzaldehyde yield isoindazole derivatives with 
the loss of a nitro-group under the influence of alkali, 2:4-dinitro- 
benzaldehydephenvihydrazone remains unchanged by similar treat- 
ment. To test the theory that this difference in behaviour is 
sterically due to the accumulation of atoms and atomic groups 
round the aldehydic carbon atom, 2:4-dinitroacetophenonephenyl- 
hydrazone, reddish-brown needles, m. p. 165—166°, has been pre- 
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pared from 2:4-dinitroacetophenone, an oil which is obtained by 
hydrolysing its oxime, yellow prisms, m. p. 124°, with warm 15% 
hydrochloric acid. The oxime is obtained in 20—30% yield by the 
action of amyl nitrite and sodium ethoxide on 2:4-dinitroethyl- 
benzene, the main product of this reaction, however, being 5-nitro- 


2-methylindoxazen, NO,°C,H3< CMesy yellow crystals, m. p. 


O 
114°. 
In accordance with the theory above, 2: 4-dinitroacetophenone- 
phenylhydrazone is converted by treatment with cold aqueous- 
alcoholic sodium hydroxide into 6-nitro-1-phenyl-3-methyliso- 


indazole, NOyCgHs<D AUN, yellow spangles, m. p. 139—140°. 
C. 8. 


Thienylquinolinecarboxylic Acid. Max Harrmann and Ernst 
Wvsert (Helv. Chim. Acta, 1919, 2, 60—63).—2-2'-Thienylquin- 
oline-4-carborylic acid, CyH,S-C,H,;N-CO,H, yellow leaflets, m. p. 
211°, is obtained by heating 2-thienyl methyl ketone, isatin, 28% 
potassium hydroxide solution and alcohol on the water-bath for 
three hours and acidifying the cooled solution with acetic acid. By 
repeated recrystallisation the acid is obtained in colourless crystals 
having the same m. p., but by solution in alkali and reprecipitation 
by acid the yellow modification is regenerated. The ethyl ester, 
colourless needles, has m. p. 83°. The salts of the acid are extremely 
soluble in water, forming solutions having a neutral reaction. 

The acid resembles, but exceeds, 2-phenylquinoline-4-carboxylic 
acid in its antiphlogistic and analgesic action. When fed to an 
animal or when injected in the form of a soluble salt into the blood 
system it produces in the animal a violet-red colour and the urine 
acquires the colour of concentrated potassium permanganate solu- 
tion. The colouring matter, which is very persistent and appears 
in almost all the internal organs, can be isolated from the urine 
and is obtained in small crystals (C=56°51; H=4°57; N=5°41; 
S=7°31%. Mol. wt. in freezing naphthalene= 2207). The substance 
has pronounced acid properties, exhibits none of the colour reactions 
typical of thiophen, and cannot be produced from the thienylquin- 
olinecarboxylic acid in the laboratory. C. 8. 


Nitro-, Arylazo-, and Amino-glyoxalines. Roznerr Grorce 
FarGuHer and Frank Lee Pyman (T., 1919, 115, 217—260). 


Quinocyanines (Pinacyanoles, Dicyanines). Orro Fiscner 
(J. pr. Chem., 1918, [ii], 98, 204—232).—Little has hitherto been 
known of the blue cyanines which have been put on the market 
under the names pinacyanole chloride, dicyanine bromide, and 
y-dicyanine iodide, and are stated to be the best sensitisers in photo- 
graphy. Considerable light is now thrown on the conditions of their 
formation. For the production of pinacyanoles and of their homo- 
logues, the y-dicyanines obtained from 2:4-di- and 2:4:6-+tri- 
methylquinoline alkyliodides, two quinoline molecules are necessary, 
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each containing a methyl group in position 2, by means of which 
the two molecules are united together. For the production of 
dicyanines are necessary two quinoline molecules, one containing a 

methyl group in position 2 and the other a methyl itttied in posi- 
tion 4: 


CY , :CH: CY) ‘sa :CH 'q ‘ye 


de V4 “2 \/ \4 
NR ¥ NR 
ri" / \ 
R X R X 
(Pinacyanole.) (y-Dicyanines.) 
A\/ 
64" ee ss 
a (VS watts it 
ie & aS | N 
wow YS 


“\ 
R X 
(Parent substance of dicyanine.) 


In the formule R=Me or Et and X=halogen. 

The chromophore of the isocyanines (for example, ethyl-red) con- 
tains two, that of the pinacyanoles three, and that of the dicyanines 
four double linkings, which accounts for the deepening of the 
colours from violet-blue through blue to greenish-blue. 

[With (Frl.) C. Bauer, (Frl.) P. Merxe., and G. ScHerse}. —The 
simplest pinacyanole, quinaldine-blue (formula given above), was 
prepared (Farbwerke vorm. Meister, Lucius & Briining, D.R.-P. 
172118) by boiling an alcoholic solution of quinaldine ethiodide, 
with or without quinoline ethiodide, with aqueous sodium hydr- 
oxide in the presence of formaldehyde. At first it was believed 
that two different blue pinacyanoles were formed, but it is 
now shown that only one is obtained, the quinoline ethiodide 
taking no part in the reaction. It is also shown that the 
presence of formaldehyde (or, as stated in the patent claim, of 
glyoxylic acid, iodoform or chloroform), although advantageous, 
is not essential, provided air or other oxidising agent, such as 
potassium ferricyanide or ammonium persulphate, is present. It is 
true that in the case of quinoline derivatives unsubstituted in posi- 
tion 4 the latter methods result chiefly in the production of 1so- 
cyanines, but when position 4 is occupied by a methyl or phenyl 
group the product is chiefly the pinacyanole. 

In addition to the iodide (quinaldine-blue), m. p. about 276—278° 
(decomp.), the bromide, m. p. about 274—275° ‘Gummi. ), chloride, 
m. p. about 263° (decomp.), picrate, decomp. about 250—260°, 
platinichloride, aurichloride, and mercurichloride are described, 
and also the additive compounds of the iodide and bromide respec- 
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tively with bromine. Attempts to find evidence of the presence of 
a ruptured ring by testing for the presence of a secondary amine 
gave negative results. By oxidation with an excess of alkaline 
potassium ferricyanide solution, pinacyanole chloride yields 1-ethyl- 
quinolone. 

Many attempts were made to convert ethyl-red and its homo- 
logues into pinacyanoles by means of formaldehyde, but the violet- 
blue substances obtained showed no similarity at all to the pina- 
cyanoles. 

By boiling an alcoholic solution of 2:4-dimethylquinoline eth- 
iodide and potassium hydroxide (4 mol.) in a current of air a 
mixture of several colouring matters is produced, from which the 
y-dicyanine iodide, C,,H.,;N,I (formula above), and the dicyanine 
iodide (formula above) have been isolated in the form of the corre- 
sponding bromides. When 4-phenyl-2-methylquinoline methiodide 
is similarly treated in methyl-alcoholic solution, no dicyanine is 
formed, but the y-dicyanine, 4:4/-diphenylpinacyanole iodide, 
C;,H,,N,I, crystals containing CH,O (picrate, almost black, crystal- 
line powder), is obtained. A similar result is obtained in the case 
of 4-phenyl-2:6-dimethylquinoline methiodide, but 2:4:6-tri- 
methylquinoline ethiodide, which again contains a methyl group in 
position 4, yields both the y-dicyanine iodide (chief product) and 
the dicyanine iodide. The former, C.,H;,N,I, green prisms con- 
taining C,H,O, forms blue solutions which appear reddish-violet in 
thin layers (picrate, dark green leaflets), whilst the latter, 
C.,H;,N,I, forms green needles (picrate, greenish-black needles ; 
bromide, green needles). 

The various classes of cyanines are differentiated by their absorp- 
tion spectra. 2 


Condensation of Aromatic orthoDiamines with Phthalic 
Anhydride. Hans Lies (Monatsh., 1918, 39, 873—895).—It has 
been shown by Edlbacher that diphthalyl-o-phenylenediamine, 
C,H,N,[(CO),C,H,]., can be reduced by zinc dust and acetic acid 
to a substance, m. p. 275—277° (decomp.), which, at its melting 
point, passes into a red, crystalline product, C,.H,,O,N., m. p. 278°. 
The present communication deals with the constitution of these 
substances, the elucidation of which in the first case is greatly ham- 
pered by the difficulty of eliminating solvent of crystallisation. The 

author, however, considers the material to 
be 1:2:3:4-dibenzoylene-1 : 2:3 :4-tetra- 
hydro-2 : 3-dihydroxyquinoxaline (annexed 
formula), whilst the substance, C,.H,,0,No, 
is 1:2:3:4-dibenzoylene-1 : 4-dihydroquin- 
oxaline. Similar substances may be ob- 
tained from phthalic anhydride and 1:2- 
naphthalenediamine. 
Diphthalyl-o-phenylenediamine, m. p. 
297°, is obtained in 45% yield by heating 
a mixture of phthalic anhydride and 
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o-phenylenediamine, and is reduced to 1:2:3:4-dibenzoylene- 
2:3-dihydroxy-1 :2:3:4-tetrahydroquinoxaline, which separates from 
glacial acetic acid (+1C,H,O,) in yellow prisms, and from aqueous 
alcohol (+ H,O) in indefinite, crystalline aggregates. The m. p. is 
not sharp, the substance becoming red at above 260° and yielding 
an intensely red, molten mass at 274—278° with brisk evolution of 
gas. Attempts to prepare an acetyl or benzoyl derivative, an oxime 
or a hydrazone were unsuccessful, but the action of methyl sulphate 
yielded a monomethyl ether, Cy,;H,0,N,,H,O, m. p. 190°, after 
softening and evolving gas from 170°. 1:2:3:4-Dibenzoylene-1 :4- 
dihydroquinozaline crystallises in intensely red needles, m. p. 278°; 
it slowly dissolves in concentrated alcoholic potassium hydroxide, 
and the solution, on acidification, yields a substance which at 
270—273° is reconverted into the red product, but which, in spite 
of its close similarity, is not identical with the original material. 

Attempts to prepare the red substance from biphthalyl and 

o-phenylenediamine were not success- 

/\. NH HN - ful, the product obtained being 

= pong > o-phenylenedibenziminazole (annexed 

ee th A\/A\/ formula), colourless needles, m. p. 

N / \ N 425° (decomp.), which was also pre- 

it yer pared by condensing dihydrodi- 

; phthalyl with o-phenylenediamine or 

from the amine and phthalic anhydride at 290° in a sealed tube. 

The corresponding acetyl and benzoyl derivatives have m. p.’s 

198—199° after softening at 195° and 229—230° after softening at 
225° respectively. 

The following derivatives have been obtained from 1 :2-naph- 
thylenediamine: diphthalyl-1 :2-naphthylenediamine, rhombohedra 
or hexagonal prisms, m. p. 282°, which on reduction gives the pro- 
duct, Co,H,gO,No, m. p. 280—284°, with evolution of gas and form- 
ation of a red mass, and 1:2:3:4-dibenzoylene-1 : 4-dihydro-5 : 6- 
(7 :8)-benzquinozaline, red needles, m. p. 323—324°, after sintering 
at 321°. During the preparation of the first-named substance, 
1:2-naphthylenebenziminazole-o-carborylic acid, leaflets, m. p. 
304—305°, is obtained as by-product; this is converted by acetic 
anhydride into benzoylenenaphthiminazole, C,gH,jON,, orange 
yellow needles, m. p. 213°. H. W. 


Proteins. I. Preparation of Ovalbumin Solutions of 
well-defined Composition, and the Analytical Methods used. 
S. P. L. Sérensen [with Marcretue Hoéyrup] (Compt. rend. trav. 
Lab. Carlsberg, 1917, 12, 1—11, 12—67; Zettsch. physiol. Chem., 
1918, 108, 1—14, 15—-79).—The crystals of ovalbumin are pre- 
pared by the Hopkins and Pinkus’ method, and after being recrys- 
tallised six times are free from ash, conalbumin, and mucoid. . By 
means of a dialysing apparatus described in detail, solutions of 
ovalbumin may be completely freed from sulphate and almost 
entirely freed from ammonia. The content of water, ammonia, 
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and sulphuric acid in the crystals of ovalbumin is derived by the 
application of the “principle of proportionality.” according to 
which, if an ovalbumin solution is precipitated by ammonium sul- 
phate and the crystalline precipitate subsequently filtered off, and 
if weighed parts of the filtrate as well as of the precipitate with the 
adherent mother liquor are analysed, it is possible from the results 
of the analyses to draw certain conclusions regarding the composi- 
tion of the precipitate on the presumption that the mother liquor 
surrounding the precipitate has the same composition as the filtrate. 
H. W. B. 


Proteins. II. Capacity of Ovalbumin to Combine with 
Acids or Bases. S. P. L. Sérensen [with Marcretoe Hoyrvp, 
Jenny Hempet, and 8. Pauirzscu] (Compt. rend. trav. Lab. Carls- 
berg, 1917, 12, 68—163; Zeitsch. physiol. Chem., 1918, 108, 
104—210).—F rom theoretical considerations it is possible to calcu- 
late the hydrogen-icn concentration in an aqueous salt solution 
containing an excess of an acid or base corresponding with the salt. 
By an extension of the method, formule are deduced which permit 
of the calculation of the hydrogen-ion concentration of solutions of 
ampholytes containing small amounts of free acid, account being 
taken of the dissociation of the ampholyte into hydrogen- and am- 
pholyte-anions and into hydroxyl and ampholyte cations respec- 
tively. The effect of the addition of salts is then considered, and 
it is found that at hydrogen-ion concentrations which are not in the 
neighbourhood of the isoelectric point of the ampholyte the capa- 
city to combine with acids is (a) independent of the concentration 
of the ampholyte, (4) increased by increasing the concentration of 
the salt, (c) positive at hydrogen-ion concentrations superior to that 
corresponding with the isoelectric point of the ampholyte, and nega- 
tive (that is, the ampholyte is combined with surplus base) at 
hydrogen-ion concentrations inferior to it. After testing the accv- 
racy of these formule by application to solutions of amino-acids and 
salts, they are applied to solutions of ovalbumin, and it is found 
that the capacity of the ovalbumin to combine with acids is inde- 
pendent of the concentration of the ovalbumin at hydrogen-ion con- 
centrations which are greater or smaller than that corresponding 
with the isoelectric point of the ovalbumin provided the concen- 
tration of ammonium sulphate is constant. It is further increased 
by increasing the concentration of the ammonium sulphate. At the 
isoelectric point the capacity of the ovalbumin to combine with 
acids is to some extent dependent on its concentration. By refer- 
ence to a curve, the slight excess of sulphuric acid present in a solu- 
tion of ovalbumin containing ammonium sulphate may be calcu- 
lated, and also the method of its distribution between the two 
phases of the ovalbumin solution, namely, the dispersed phase con- 
sisting of hydrated ovalbumin and the external phase of ammonium 
sulphate and water. From these considerations the isoelectric point 
of ovalbumin is found to be at about 15°74x10-© H. W. B. 
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Proteins. III. Composition and Properties of Ovalbumin 
Separated in Crystalline Form by means of Ammonium 
Sulphate. S. P. L. SOrensen and Marcrerne Hoéyrup (Compt. 
rend. trav. Lab. Carlsberg, 1917, 12, 164—212; Zeittsch. 
physiol. Chem., 1918, 108, 211—266. Compare preceding 
abstracts).—By the application of the principle of proportionality, 
it is found that the crystals of ovalbumin contain water to the 
extent of about 0°22 gram of water per 1 gram of ovalbumin. The 
amount of water present is independent of the conditions of crystal- 
lisation (time and temperature of crystallisation, concentrations 
of ammonium sulphate, protein, and hydrogen ions). It is 
similarly found that if the crystallisation takes place at a hydrogen- 
ion concentration of about 13 x 10-°, the crystals contain neither 
surplus sulphuric acid nor ammonia; at higher hydrogen-ion con- 
centrations, the crystals contain surplus sulphuric acid, at lower 
concentrations they contain surplus ammonia. A consideration of 
the character of the crystallisation process leads the authors to the 
conclusion that the crystallisation of ovalbumin is simply the 
crystallisation of a supersaturated solution of a substance crystal- 
lising slowly and with difficulty. 

In a postscript, it is announced that successful crystallisations of 
ovalbumin have been obtained by means of a mixture of ammonium 
and diammonium phosphates instead of ammonium sulphate. The 
crystals so obtained closely resemble those prepared in the usual 
manner. H. W. B. 


Proteins. IV. State of Equilibrium between Crystallised 
Ovalbumin and Surrounding Mother Liquor, and the 
Applicability of Gibbs’s Phase Rule to such Systems. 
8. P. L. SOrENsEN and MarcretHe Hoéyrup (Compt. rend. trav. 
Lab. Carlsberg, 1917, 12, 213—261; Zeitsch. physiol. Chem., 1918, 
103, 267—-323. Compare preceding abstracts).—The relations 
existing between crystallised ovalbumin and the surrounding 
mother liquor are in conformity with those associated with a hetero- 
geneous system containing one solid phase, hydrated ovalbumin, and 
three other components, water, ammonia, and sulphuric acid. The 
system in all essential features is conformable to Gibbs’ phase rule. 
At the equilibrium point, the content of ovalbumin in the mother 
liquor is smaller as the concentration of ammonium sulphate 
increases. The hydrogen-ion concentration at which the concen- 
tration of ovalbumin in the mother liquor is at a minimum corre- 
sponds with p,=4'58, and seems to be independent of the con- 
centration of ammonium sulphate and the temperature of crystal- 
lisation. Similarly, the optimum temperature is at about 20°; but 
little variation is observed between the limits of 12° and 29°. 

The velocity of crystallisation increases with the concentration 
of ammonium sulphate, with the initial concentration of protein, 
and with the temperature of crystallisation. H. W. B. 
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Proteins. V. Osmotic Pressure of Ovalbumin Solutions. 
S. P. L. SOrEnsEn [with J. A. CurisTIANsen, MarGreTHe Hoyrvp, 
S. Gotpscumipt, and 8. Patirzscu] (Compt. rend. trav. Lab. 
Carlsberg, 1918, 12, 262—372. Compare preceding abstracts).— 
The osmometer used consists essentially of a collodion cap serving 
the purpose of a semi-permeable membrane and containing the 
ovalbumin solution employed as inner liquid, the outer liquid being 
an ammonium sulphate solution in diffusion equilibrium with the 
dispersion medium of the inner liquid. The osmotic pressure is 
measured by determination of the counter-pressure required to be 
exerted on the surface of the inner liquid to prevent a migration 
of the liquids through the membrane. On increasing the concen- 
tration of ammonium sulphate, the osmotic pressure of the 
ovalbumin is depressed. This result is explained by assuming that 
the increased amount of ammonium sulphate favours the condensa- 
tion of two or more hydrated ovalbumin particles into a single 
particle by means of the bivalent sulphate group. 

The osmotic pressure does not undergo any material alteration 
when the hydrogen-ion concentration is varied between 40 x 10-° 
and 100x10-®; at higher concentrations, the pressure increases 
very slowly with the hydrogen-ion concentration, whilst at concen- 
trations inferior to 40 x 10-®, it increases rapidly as the concentra- 
tion decreases. These results are also accounted for by the assump- 
tion of a condensation process promoted by the sulphate group. 

From the various results which have been so far obtained, the 
number of nitrogen atoms contained in a single non-condensed 
ovalbumin particle is estimated at approximately 380; hence the 
molecular weight of anhydrous ovalbumin appears to be about 
34,000. Taking into account the results obtained indicating the 
amount of sulphuric acid contained in the crystallised ovalbumin, 
the albumin crystals seem to consist normally of two albumin 
particles bound together by three molecules of sulphuric acid. 

H. W. B. 


“ Proteins of Cow's Colostrum. I. The Relation 
between the Euglobulin and y-Globulin of Cow's Colostrum. 
Harotp Warp Duptey and Hersert Ernest Woopman (Biochem. 
J., 1918, 12, 339—351).—The authors have studied the optical 
properties of euglobulin and y-globulin of cow’s colostrum when 
dissolved in V/2- and NV /4-sodium hydroxide, and also the optical 
properties of the amino-acids derived from the hydrolysis of “ race- 
mised ” colostrum euglobulin and y-globulin. The results obtained 
support the view that these two substances are structurally identical 


in so far as the protein portion of the molecule is concerned. 
W. G. 


Some Metallic Compounds of Hematoporphyrin. Joxy 
ALEXANDER Mitroy (Biochem. J., 1918, 12, 318—338).—The 
author has prepared the compounds of hematoporphyrin with zinc, 
cadmium, nickel, cobalt, iron, copper, tin, and lead, has described 
their absorption spectra, and determined their resistance to the 
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action of mineral acids and the resistance of the absorption bands 
of the pigments to dilution. 

The stannous compound may be prepared directly from blood 
or hematin, and on this is based a delicate test for the detection 
of traces of blood pigment. The stained tissue, where blood is 
suspected, is boiled with a little glacial acetic acid in a small test- 
tube. To the boiling solution, three drops of 2M-stannous chloride 
solution are added, and the solution is boiled for one minute, After 
filtering off the precipitate formed, the absorption bands of acid 
hematoporphyrin can easily be seen. A small quantity of solid 
sodium acetate is then added, and the solution is again boiled. 
The fluid, which is now bright red, is cooled and filtered, and the 
filtrate shows the two characteristic absorption bands of the 
stannous derivative. A method is given for extracting the blood 
pigment with phenol prior to this examination, and it is claimed 
that, by this means, it is possible to detect blood pigment at a 

W. G. 


dilution of 10-§x M/5. 


Pyrrole Reaction of the true Nucleic Acids. RK. FEuLGEN 
(Zeitsch. physiol. Chem., 1918, 104, 1).—A pine shaving moistened 
with concentrated hydrochloric acid is coloured carmine-red by the 
vapours obtained by heating a dry mixture of sodium nucleate 
and ammonium chloride; the reaction is not shown by sodium 
nucleate alone. Since furan derivatives are readily converted into 
derivatives of pyrrole by dry distillation with ammonium salts, the 
author regards the reaction as a confirmation of his theory (A.., 
1914, i, 1098; 1918, i, 85) that the carbohydrate group of the true 
nucleic acids belongs to the furan type. H. W. 


Mutarotation of Gelatin and its Significance in Gelatinisa- 
tion. C.R. Smirn (J. Amer. Chem. Soc., 1919, 41, 135—150).—In 
solution, gelatin exhibits mutarotation, and a study of the influence 
of changes of temperature on this mutarotation shows that in 
aqueous solution two forms of gelatin probably exist, one, termed 
the sol form A, stable above 33—-35°, and the other, called the gel 
form B, stable below 15°. Between these temperatures, the two 
forms exist in equilibrium, and the mutarotation appears to be 
due to the transformation of the one form into the other by a 
reaction reversible with the temperature. This reaction is appar- 
ently bimolecular, that is, of the type to be expected if two mole- 
cular or equivalent weights of form A combine to form one 
molecular weight of form B. The relationship between the per- 
centage quantities of the two forms when equilibrium is established 
at any given temperature between 17° and 33° seems to be repre- 
sented by the equation (a—~«)?/2a=X, in which a is the difference 
(about 1°2) between the rotations produced by 1 gram of gelatin 
per 100 c.c. in a tube 100 mm. long at 33—35° and at 17°, = is 
the difference between the rotations at 33—35° and at the given 
temperature, and K is a constant. Increase in levorotation, 
indicating increasing formation of the gel form B, follows closely 


increase in viscosity. 
12 
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A definite proportion of form B is necessary to form a jelly of 
standard viscosity, and this proportion, slightly increased as con- 
centration increases, produces the standard viscosity in gelatin 
solutions of much higher concentrations. Maximum gelatinisation 
temperatures or melting points approach the limiting value, 
33—35°, as the concentration of gelatin increases. At these maxi- 
mum temperatures, gelatinisation is produced by the presence of a 
certain definite minimum proportion of form # required for the 
formation of a jelly; above 35°, gelatinisation does not take place 
at any concentration. 

The existence of two forms of gelatin, on which gelatinisation of 
the solutions is dependent, is confirmed by the behaviour of such 
solutions with alcohol, which at temperatures below 30° either pre- 
cipitates the gelatin or renders the solutions opalescent if present 
to the extent of 15%; if the concentration of the gelatin is high, 
alcohol precipitates an opalescent jelly. Above 35°, the precipita- 
tion requires far larger proportions of alcohol (45—50%), unless a 
comparatively large amount of an electrolyte is also added. 
Further confirmation is afforded by the results of measurements 
of osmotic pressure (compare Moore and Roaf, A., 1907, ii, 73), 
viscosity (von Schroeder, A., 1903, ii, 721), and “gold numbers” 
(Menz, A., 1909, i, 343). 

Gelatin sols dried at above 35° and gels dried at below 15° give 
different solid forms, and whilst the solid gelatin thus obtained 
may or may not be in the form in which it exists in the material 
from which it is prepared, there is some indication that the solid 
gelatin prepared by drying sols above 35° is the form existing in 
the sols. a. My Bs 


Pepsin. I. Chemical Changes in the Purification of Pepsin. 
Lewis Davis and Harvey M. Mexker (J. Amer. Chem. Soc., 1919, 
41, 221—228).—The purification of commercial pepsin by frac- 
tional precipitation, salting-out, filtration, and dialysis is accom- 
panied by gradual elimination of the secondary protein derivatives, 
including amino-acids, the purified samples tending more and more 
to approach the proteins in character as the proteolytic activity 
increases ; the proportion of material coagulable by heat also in- 
creases. The fact that the most active samples respond strongly to 
Molisch’s test indicates the possibility that the pure enzyme may 
be a conjugated protein, probably a gluco-protein. The proportion 
of mineral matter present also diminishes continuously as purifica- 
tion proceeds ; the sulphur and calcium appear, however, to be un- 
affected, although the phosphorus content shows a marked decrease 
and chlorides are apparently eliminated entirely. Other than the 
increase resulting from removal of non-nitrogenous impurities, there 
is little apparent change in the proportion of total nitrogen. 

The diminution in the a-aminoacid content is almost propor- 
tional to the increase in proteolytic activity, and the small amount 
of a-amino-acid in the most active sample, which exhibits an almost 
neutral reaction, appears to correspond with lysine. It seems prob- 
able that the concentration of hydrogen ions in solutions of the 
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pure enzyme, could this be obtained, would be comparable with the 
low values given by other proteins. 

The optical activities of the enzymes of different degrees of 
purity were measured, but the same values were obtained with 
pepsins showing different proteolytic activities. The rennetic 


activities correspond closely with the proteolytic activities. 
T. H. P. 


A Delicate Method of Determining Invert Activity. C.K. 
WarTanaBE and V. C. Myers (Proc. Soc. Exp. Biol. Med., 1918, 
15, 142—143; from Physiol. Abstr., 1919, 3, 502).—The method 
is similar to that advocated by Myers and Killian (compare A.., 
1917, i, 369) for measuring diastatic activity, but in this case 
sucrose solution is substituted for the solution of soluble starch or 


glycogen. W. G. 


Influence of Hydrogen-ion Concentration on the Enzymic 
Activity of Three Typical Amylases. H.C. Snermay, A. W. 
Tuomas, and M. E. Batpwin (J. Amer. Chem. Soc., 1919, 41, 
231—235).—The enzymes examined were the amylases of pancreas, 
malt, and Aspergillus oryzae, representing the starch-splitting 
enzymes of the higher animals, higher plants, and fungi respectively. 
Experiments were made to determine as definitely as possible the 
hydrogen-ion concentrations which induce optimal activity of the 
pancreatic and fungus amylases, and to establish for each of the 
three amylases the limits of hydrogen-ion concentration within 
which any enzymic activity is shown and the form of the curve 
representing the activities at all concentrations of the hydrogen 
ion between these limits. The experimental methods used were 
those previously described (A., 1915, i, 183), except that greater 
precautions were taken to prevent any action of light during the 
enzymic actions, and that, in measuring the hydrogen-ion concen- 
tration by the electrometric method, the current of hydrogen was 
replaced by a Clark cell and a rocking electrode. 

The results of Sherman and Thomas (/oc. cit.) on the optimum 
hydrogen-ion concentration for malt amylase were confirmed and 
that for pancreatic amylase more sharply defined; that for the 
maltase of Aspergillus oryzae is closer to the value for malt amylase 
than to that for the pancreatic enzyme. The latter is active for 
values of P,, 4—10, the optimal activity being at about 7; the 
solutions commonly considered neutral show under similar condi- 
tions the value 5°8 for P,,. Malt amylase is active for 
P,,=2:5—9. the optimal activity being at 4°4—4-5, whilst with 
the Aspergillus enzyme the limits of P, are 2°6 and 8 and the 
optimum 4°8. The influence of the concentration of the electro- 
lyte, as distinguished from the concentration of the hydrogen ion 
alone, appears to he greatest with pancreatic amylase and least 
with the amylase of Aspergillus oryzae. oe 


Effect of Neutral Salts on the Activity of Ptyalin. Etserr 
W. Rocxwoop (J. Amer. Chem. Soc., 1919, 41, 228—230).—The 
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methods used in this investigation were essentially those previously 
described (A., 1917, i, 358; 1918, i, 274). Ammonium chloride 
and nitrate, and, to a less extent, the sulphate and thiocyanate, 
enhance the hydrolytic action of ptyalin on starch. The effects 
of the ammonium salts of organic acids are much smaller; the 
acetate, but not the oxalate, shows some power as an auxo-amylase, 
whilst the tartrate exerts a slight stimulating action. Ammonium 
chloride and bromide produce marked increase in the amount of 
starch hydrolysed, the quantity of reducing products being the 
same in each case; the fluoride inhibits the action. Similar results 
are obtained with the sodium haloids. The effect of sodium 
chloride is not altered by changing the cation to potassium or 
calcium, so that the action of a salt is a function, not of the cation, 
but of the anion. The tervalent cations were not tested, owing to 
the coagulating effect of their soluble salts on colloids. 

Tests made by means of Nessler solution at intervals during the 
action of ptyalin on starch in presence of an ammonium salt show 
that the ammonium ion is not destroyed during the digestion. 


ae eS 


Photochemical Effect of certain Fluorescent Substances 
on Rennin. Janer H. Crark (Amer. J. Physiol., 1918, 47, 
251—264; from Physiol. Abstr., 1919, 3, 502).—The inhibition of 
rennin by light is attributed to the formation of toxic substances 


as a result of photochemical action. This may be accompanied by 
fluorescence, and fluorescence may or may not be accompanied by 
the formation of toxic substances. Free halogens are the toxic 
substances in the experiments described with eosin and erythrosin. 
W. G. 


Simple Method of Making p-Arsanilic Acid. Puitip Apotrn 
Koper and Watter 8. Davis (Proc. Soc. exp. Biol. Med., New 
York, 1918, 16, 13—15).—1000 C.c. of crude 75% arsenic acid are 
concentrated to about 100 c.c. by heating for twelve to fifteen hours 
in an open beaker in an oil-bath at 120—140°. After cooling, the 
acid is slowly added, with vigorous stirring, to 1400 c.c. of dry 
aniline, at or below 0°. The mixture becomes viscous, then granular, 
and is finely ground. 200 Grams of it are heated in a flask and 
stirred until the powder melts; it is then heated for one and a-half 
hours at 160—170° and one hour at 180—183°, under a reflux 
condenser. After cooling, 450 c.c. of 3N-hydrochloric acid are 
added, the aniline is separated off, the solution is shaken with 
15—20 grams of kaolin or infusorial earth, and filtered with aid 
of suction. To the clear filtrate, 100 c.c. of 6N-hydrochloric acid 
are added, and then, on an aliquot portion, the further amount of 
hydrochloric acid is determined by trial, which will give the maxi- 
mum crystallisation on keeping. This, added to the main bulk, 
yields 30% of crystalline primary arsanilic acid, without any 
secondary acid. The usual mistake in the laboratory is to employ 
too much aniline and too high a temperature. G. 
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Method of Preparing Pure Dihydrochloride of Diamino- 
dihydroxyarsenobenzene [Salvarsan]. Pxitip ApotpH Koper 
(Proc. Soc. exp. Biol. Med., New York, 1918, 16, 23—24).—The 
author dislikes the precipitation of the dihydrochloride from methyl 
alcohol by ether, and prefers the mass action of strong hydrochloric 
acid in aqueous solution. The alkaline solution of the base is 
slightly acidified with hydrochloric acid, and the solution is poured 
slowly, with vigorous stirring, at a low temperature into hydro- 
chloric acid (1 in 1, or more dilute). This obviates coagulation of 
the flocculated particles. G. B. 


Halogenation. XVII. Action of Halogens on the Grignard 
Reagent and Replacement of Halogen Atoms by one 
another. Rastk Lat Darra and Haraparsutry Kumar Mitrer 
(J. Amer. Chem. Soc., 1919, 41, 287--292).—Few investigations 
have been made on the action of halogens on the Grignard reagent. 
The authors find that one halogen is, in general, able to displace 
other halogens from the Grignard reagent with the production of 
the corresponding haloid derivatives, the yield of the latter being 
greatly influenced by the nature of the halogen and by the experi- 
mental conditions; the reaction is sometimes accompanied by 
secondary reactions due to the union of the Grignard residues. 

When iodine is added to magnesium phenyl bromide, the 
resultant products are iodobenzene in 25—30% yield, benzene in 
30—40% yield, and a small proportion of diphenyl, but addition 
of magnesium phenyl bromide to ethereal iodine solution gives 
phenyl iodide in 90% yield. By the action of iodine on magnesium 
phenyl iodide, iodobenzene, benzene, and diphenyl are formed, the 
last constituting the main product. The action of iodine on mag- 
nesium o-tolyl bromide gives o-iodotoluene in 80% yield. From 
m-bromotoluene, m-iodotoluene is similarly obtained in 76%’ yield, 
as well as a little unchanged m-bromotoluene; from p-bromotoluene, 
in addition to a little unchanged substance, p-iodotoluene is 
formed in 74% yield. By the action of iodine on magnesium ethyl 
iodide, ethyl iodide in low yield is obtained. 

Similarly, in the action of bromine on magnesium phenyl iodide, 
benzene and bromobenzene are the principal products, the yield of 
the latter being 30—40%; a small proportion of diphenyl is also 
obtained. From magnesium phenyl bromide, bromobenzene is 
obtained in 30—40% yield. By the action of bromine on mag- 
nesium ethyl iodide, ethyl bromide is formed, and from magnesium 
n-propyl iodide, propyl bromide is formed in 30—40% yield. 

The action of chlorine on magnesium phenyl bromide gives a 
product which explodes with great violence when shaken. From 
p-bromotoluene, p-chlorotoluene is obtained in 20% yield. 

T. H. P. 
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Physiological Chemistry. 


The Coagulation of Blood. Mario Cuté (Arch. Farm. sperim., 
1918, 25, 175—192, 193—-212; from Chem. Zenir., 1918, ii, 1048). 
--The behaviour towards hydrochloric acid and carbon dioxide (A., 
1917, i, 672) varies with the season of the year in such a manner 
that, during the warmer months, smaller concentrations of hydro- 
chloric acid are sufficient to prevent the coagulation of the salt 
plasma, whilst, on the other hand, higher tensions of carbon dioxide 
are necessary. It is advisable, although not absolutely necessary, 
to perform the experiments at constant temperature. New experi- 
ments have shown that a displacement of the chemical equilibrium 
in dilute salt plasma occurs, which is shown by an increase in 
alkalinity. Hydrolysis of fatty matter must, among other 
influences, be a cause and consequence. Hydrolytic fission of alkali 
soaps liberates fatty acids, which yield calcium soaps in the presence 
of soluble and dissociable calcium salts. Changes therefore occur 
in the condition of certain colloids, which result first in the form- 
ation of gels and subsequently in contraction, owing to diminution 
in the irrigation of the lipoid—albumin complexes. Increase in the 
tension of carbon dioxide diminishes the rate of this phenomenon. 
The coagulation of blood may be explained by the formation of 
calcium soaps by a process which can be limited or prevented 
by suitable adjustment of the carbon dioxide tension both outside 
and within the organism. H. W. 


Proteolytic Relationships in the Serum of the Horse and 
Ox. S.G. Hepin (Zeitsch. physiol. Chem., 1918, 104, 11—47).— 
A continuation of the work of Hedin and Masai (A., 1918, i, 90). 
The chief results may be summarised as follows: The serum shows 
itself either completely inactive or very slightly active towards 
casein, but undoubtedly capable of breaking down peptone when 
tested by the tannic acid method. If the serum is fractionated 
with ammonium sulphate, the globulin fraction, precipitated by 
about one-third saturation, contains primary and _ secondary 
proteases, and thus causes fission of casein and peptone. The first 
type of activity appears to be lost if the serum is heated at 56° 
during thirty minutes, whereas the second type persists in a greatly 
lessened degree. The albumin fraction precipitated between half 
and full saturation contains practically only secondary proteases, 
which are active towards peptone but not noticeably towards 
casein; it contains also substances which inhibit the activity of 
pancreas trypsin as well as of the primary proteases of the globulin 
fraction. The power of these inhibiting substances is destroyed or 
weakened by treating the albumin with chloroform or ether; if, 
however, they have already acted on the enzyme, subsequent treat- 
ment with chloroform is ineffective. H. W. 
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The Increase in Nitrogen Metabolism of the Dog, follow- 


- ing the Administration of Desiccated Thyroid Gland. 


AuicE Roupe and Maset Strocknoim (J. Biol. Chem., 1919, 87, 
305—316).—Nitrogen elimination in the dog receiving only sugar 
solutions may be increased approximately 50% by the administra- 
tion, during a five- to seven-day period, of commercial desiccated 
thyroid gland in doses of 0°10—0-15 gram per kilo. of body weight. 
W. G. 


The Acid-Base Balance in Animal Nutrition. I. The 
Effect of certain Organic and Mineral Acids onthe Growth, 
Well-being, and Reproduction of Swine. Atvin R. Lams and 
Joun M. Evvarp (J. Biol. Chem., 1919, 37, 317--328).—With the 
view of testing the ability of swine to metabolise successfully the 
lactic and acetic acids of silage, four lots of two pigs each, all from 
the same litter, were fed with equal amounts of a good basal ration 
consisting of ground corn 80%, meat meal tankage 15%, standard 
wheat middlings 5%. One lot served as a control and the other 
three received in addition, respectively, sulphuric, lactic, and acetic 
acids in amounts increasing gradually up to 500 c.c. of W-acid per 
pig per day during 150 days. The three acid-fed lots grew prac- 
tically as rapidly as the control, and remained in equally good 
condition. The organic acids seemed to be completely oxidised, 
and the sulphuric acid was neutralised without apparent harm or 
significant effect on growth. An examination of the blood at the 
end of the experiment showed that neither the organic nor mineral 
acids disturbed the reaction of the blood. 

The two pigs fed with sulphuric acid were continued on the same 
ration for four to six months longer, and successfully produced 
young, but either the excessive amount of acid fed or some other 
factor prevented the successful rearing of the young. W. G. 


The Acid-Base Balance in Animal Nutrition. II. Meta- 
bolism Studies on the Effect of certain Organic and Mineral 
Acids on Swine. Atvin R. Lams and Jonn M. Evvarp (J. Biol. 
Chem., 1919, 37, 329—-342. Compare preceding abstract).—Meta- 
bolism studies on a growing pig fed on a ration containing a liberal 
allowance of calcium show that the animal apparently oxidised the 
organic acids (lactic and acetic) completely with no increase in 
urinary ammonia, and that the acids seemed to bring about a 
slightly increased retention of calcium. On the same basal ration 
plus 300 c.c. of V-sulphuric acid per day, 61% of the acid ingested 
was neutralised by means of ammonia, and 4°6% was accounted for 
by extra urinary acidity. On another basal ration very low in cal- 
cium, extra ammonia excretion accounted for 76% of the acid fed, 
and extra urinary acidity for 10%. On neither ration did the 
mineral acid cause a significant loss of calcium, nor did it interfere 
with the storage of protein. W. G. 

The Mechanism of the Action of Fats in the Utilisation 


and Assimilation of Proteins. F. Maicnon (Compt. rend., 
1919, 168, 474—476. Compare A., 1918, i, 416).—The author con- 


i. 186 ABSTRACTS OF CHEMICAL PAPERS. 


siders that the fats exercise a favourable action on the assimilation 
of albumin by intervening in the synthetic reconstitution of the 
proteins, and that in this action not only the glycerol portion of 
the fat molecule exercises an influence as already shown by Mail- 
lard, but also the fatty acid portion. Thus the fatty acids may 
combine with the amino-acid nucleus of a protein in formation and 
permit of the building up of a molecule, which it would not have 
been possible to obtain simply with the amino-acids available and 
without the assistance of the fats. W. G. 


A Method of Expressing Numerically the Growth-pro- 
moting Value of Proteins. Txomas B. Ossorne, Larayerre B. 
MENDEL, and Epna L. Ferry (/. Biol. Chem., 1919, 37, 223-229). 

From feeding experiments with rats in which the proportion of 
protein in the food was so restricted that the protein factor alone 
determined the rate of growth, the authors determined, within limits, 
the concentration which promoted the greatest gain of body weight 
relative to the protein ingested by supplying foods containing dif- 
ferent percentages of protein. The results indicate, in the first 
place, the necessity for employing a large number of animals. When 
an animal is restricted to such a quantity of protein that a maxi- 
mum gain of body weight is made per unit of protein eaten, it 
grows at less than the normal rate. Economy in nutrition during 
growth depends on a correct adjustment between the proportion of 
protein and the total energy supplied, the optimum of protein 
being determined not only by the absolute amount furnished, but 
also by its quality. W. G. 


Accessary Factors in the Nutrition of the Rat. Arrnur 
Harven and Sytvester Sotomon Zitva (Biochem. 7., 1918, 12, 
408—415).—An antiscorbutic does not fulfil the physiological func- 
tion of the fat-soluble A when it replaces it in the diet of the rat. 
The authors confirm the observation of McCollum and co-workers 
and of Drummond that by depriving rats of the antineuritic factor 
a dietetic deficiency is brought about, as a result of which a fatal 
termination ensues if the diet is not rectified in time. Rats subsist- 
ing on a diet containing the antiscorbutic factor as well as the 
water-soluble and fat-soluble A factors grow better than rats from 
the diet of which the antiscorbutic factor is absent. W. G. 


Antiscorbutic Properties of Concentrated Fruit Juices. 
ArtTuurR HarpeEn and Rosert Rosson (J. Army Med. Corps, 1919, 
32, 48—56).—Orange-juice, evaporated at 40° under reduced pres- 
sure, gives a solid residue in which the antiscorbutic principle is 
still largely intact and remains so in a dry atmosphere at the ordin- 
ary temperature for six months. Apple jelly prepared in a Kestner 
evaporator also possesses antiscorbutic properties in a high degree, 
but is inferior to orange juice. 


Dietary Properties of the Pea (Vicia sativa). E. V. 
McCotium, N. Simmonps, and H. T. Parsons (J. Biol. Chem., 
1919, 37, 287—301).—Pea proteins are of very poor quality when 
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fed as the sole source of nitrogen. Casein and zein supplement the 
deficiencies of the pea proteins, but gelatin and lactalbumin do not. 
There is an indication of the presence in peas of some substance or 
substances which prove injurious when taken in large amounts, but 
the toxicity, if there be any, is but slight and only manifests itself 
when diets extremely rich in peas are persisted in over a long 
riod. 
a the failure of lactalbumin to supplement the proteins of the 
pea, or to induce growth when fed in the amounts used in the 
experiments described, the authors tentatively conclude that lact- 
albumin is either an incomplete protein or a poorly constituted one. 


W. G. 


Zinc, a Cellular Constituent of the Animal Organism. 
Its Presence and Role in the Vegom of Serpents. C. 
DELEZENNE (Ann. Jnst. Pasteur, 1919, $8, 68—136).—Of the zinc 
occurring in the blood of animals, the major portion is found in 
the leucocytes, a little in the red corpuscles, and practically none in 
the plasma. An examination of the different organs of a number 
of animals of different species shows that zinc is a constant constitu- 
ent of all animal cells. In the venom of serpents it is present to 
the extent of 0°31—0°56% in the venom of Colubrides and 
0'11—0°23% in that of Viperides, and is present, combined with 
organic constituents, in such a manner as not to be precipitated by 
hydrogen sulphide or separated by dialysis even in the presence of 
hydrochloric acid. It is probably combined with a proteose rich 
in sulphur, since the sulphur and zine contents of the different 
venoms examined varied very closely in the same direction. The 
proportion of zinc present in the venoms was found to vary in- 
versely with the proteolytic and coagulating properties of the 
venoms. On the other hand, the zine content was found to run 
parallel with the nucleolytic activity and the diastatic activity, 
which gives rise to hemolysis, venoms with high zine content show- 
ing the greatest activity in these two directions. In this con- 
nexion it should be noted that in mammals it was found that those 
organs which were richest in phosphatides and nucleic acids had the 
highest zine contents. W. G. 


Behaviour of the Kidneys towards some Isomeric Sugars 
(Dextrose, Lzvulose, Galactose, Mannose, and Sucrose, 
Maltose, Lactose). H. J. Hamsurcer and R. Brinkman (Proc. 
K. Akad. Wetensch. Amsterdam, 1919, 21, 548—561).—When 
Ringer’s solution containing dextrose is passed through the kidneys 
(of frogs), this sugar is retained by the glomerulus membrane, 
whereas levulose and mannose are allowed to pass entirely and 
galactose to a large extent. Sucrose, maltose, and lactose also pass 
through this membrane, the last perfectly; the membrane is also 
permeable to raffinose. x a BF. 
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The Physicochemical State of the Proteins in Cow's Milk. 
Leroy 8. Patmer and Rosert G. Scort (J. Biol. Chem., 1919, 37, 
271—284).—Samples of fresh skim-milk, skim-milk preserved either 
with 5% of chloroform or 0°05% of formaldehyde, and of the lactic 
acid whey from fresh skim-milk were filtered, under pressure, 
through Pasteur-Chamberland tubes, and in the filtrate the total 
protein, as precipitated by Almen’s tannic acid reagent, and the 
non-protein nitrogen were determined. The amount of non-casein 
protein recovered in the filtrate did not in any case exceed 10% 
of the non-casein protein in the original milk, and in most cases 
was considerably less than this figure. There was also only a partial 
recovery of the non-protein nitrogen of the original milk in the 
experiments with milk preserved with chloroform and formalde 
hyde. These results differ widely from those of Van Slyke and 
Bosworth (compare A., 1915, i, 192). The authors consider that it 
is fallacious to draw conclusions regarding the true state of solu- 
tion of non-casein proteins of milk based on filtration studies of this 
character, since there is considerable variation in size of the pores 
of different Pasteur-Chamberland filters. W. G. 


The State of Proteins in Cow’s Milk. L. L. Van Stryke 
and A. W. Bosworts (/. Biol. Chem., 1919, 3'7, 285—286. Com- 
pare A., 1915, i, 192).—A reply to Palmer and Scott (compare 
preceding abstract). W. G. 


Creatinuria and Acidosis. W. Denis and A. S. Minor 
(J. Biol. Chem., 1919, 37, 245—-252).—Feeding experiments carried 
out with two normal boys, four women suffering from hyper- 
thyroidism, and two normal women did not demonstrate any 
definite connexion between changes in acid-base equilibrium and 
creatine excretion. W. G. 


Chemistry of Vegetable Physiology and Agriculture. 


The Effect of Acids on the Growth of Bacillus coli. 
Frank Joun Sapter Wyvern (Biochem. J., 1918, 12, 382—401).— 
All strains of Bacillus coli, whether of human or bovine origin, 
behave similarly when exposed to similar conditions. The degree 
of acidity of the final reaction produced by a culture of B. coli 
cannot be used for diagnostic purposes, the value not being a 
“physiological constant,’ but dependent on (a) the initial 
hydrogen-ion concentration of the medium in which fermentation 
occurs; (b) the composition of the medium, especially the degree 
to which it is “buffered”; (c) the nature of the acid used to pro- 
duce the initial reaction of the medium. When the amount of 
acid added is insufficient completely to inhibit the fermentation 
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of B. coli therein, a definite latency of growth results, the latency 
increasing with the amount of acid initially added. Each acid 
has its own specific effect in inhibiting the growth of B. coli in a 
given medium, the inhibiting effect being greater as the acid is 
more highly dissociated. For a mixture of any given medium and 
acid, there appears to be a definite critical point, beyond which the 
slightest rise in the degree of acidity results in a complete inhibi- 
tion of the growth of B. coli. W. G. 


Effect of Carbon Disulphide and Toluene on Nitrogen 
Fixing and Nitrifying Organisms. P. L. Gainey (J. Agric. 
Res., 1918, 15, 601—614).—Carbon disulphide and toluene, if 
applied to soils in sufficient quantity, will destroy Azotobacter and 
check the accumulation of nitrates, and possibly will destroy 
nitrifying organisms. The amounts of these two antiseptics neces- 
sary to produce this effect vary widely with the conditions, being 
affected particularly by the moisture content of the soil, diminish- 
ing as the latter increases. Providing that sufficient antiseptic is 
added to have any effect on Azotobacter, they are usually com- 
pletely destroyed, but, on the other hand, there is a great differ- 
ence in the amount necessary to destroy nitrifying organisms and 
that necessary to check their activity. Unless nitrification has 
been checked, there is no appreciable accumulation of ammonia 
following the treatment with these antiseptics. 

There are nitrogen-fixing organisms other than Azotobacter pre- 
sent in soils, which are not destroyed by the addition of 10 c.c. 
of carbon disulphide or toluene to 100 grams of soil, even when 
the moisture content of the soil is high. W. G. 


Production of Citric Acid by Sterigmatocystis nigra 
[Aspergillus niger]. Marin Motuiarp (Compt. rend., 1919, 168, 
360—363).—In culture solutions containing insufficient quantities 
of nitrogen and mineral salts for the sugar present, Aspergillus 
niger produces citric rather than oxalic acid, the amount increasing 
gradually at first, and then considerably between the eighth and 
tenth days, after which it remains almost constant. Citric acid 
is noticeable from the very first, but oxalic acid only appears 
towards the end of the second day, just at the time when the 
conidiz commence to be formed, its amount only increasing very 


slowly. W. G. 


Course of the Formation of Diastase by Aspergillus niger. 
F. A. F. C. Went (Proc. K. Akad. Wetensch. Amsterdam, i919, 
21, 479—493).—Aspergillus niger was grown in the dark at 
24+0°5° in a culture solution containing 5% of dextrose, 0°5% of 
ammonium nitrate, 0°1% of potassium phosphate, and 0°05% of 
magnesium sulphate in glass flasks, the amount of diastase present 
in the liquid and in the fungus mass being determined at first 
daily and later every two, three, or more days. The method of 
determination consisted in ascertaining the length of time necessary 


j. 190 ABSTRACTS OF CHEMICAL PAPERS. 


for the complete disappearance of the starch from a starch solution 
of definite strength mixed with the enzyme solution. The tests 
were made with a solution containing 0-0625 gram of iodine and 
0:0625 gram of potassium iodide to 100 grams of water, 1 c.c. of 
this being found to give a distinct blue coloration with 0°001 gram 
of soluble starch, or a definite reddish-violet coloration with 0°0002 
gram, in 10 e.c. of water. 

During the first days after germination of the mould spores with 
which the culture liquid was inoculated, a great quantity of diastase 
is formed in the mycelium, this being accompanied by destruction 
of the enzyme, which is at first negligible in comparison with the 
formation, but soon makes itself so evident that the total quantity 
of diastase quickly decreases from the maximum reached about five 
days after the commencement of germination. Never more than a 
very small part of the total amount of the enzyme occurring in 
the mycelium passes into the nutrient solution, this being perhaps 
derived partly from dead cells. 


Occurrence of Iodine in Plants. E. Winrerstein (Zevésch. 
physiol. Chem., 1918, 104, 54—58).—The author has examined 
a considerable number of plants in respect of iodine content. The 
method employed consisted in ashing the plant in an alkaline con- 
dition and treatment of the residual mixture of salts with 95% 
alcohol, in which any iodides are soluble. The aqueous solution 
of the extract was treated with a solution of nitrosylsulphuric acid 
in concentrated sulphuric acid in the presence of chloroform, in 
which any liberated iodine dissolved to a red solution. Test 
experiments showed that 0°04 mg. of added iodine could be detected 
in 10 grams of spinach by this method. 

Minute amounts of iodine are shown to occur in Beta vulgaris, 
Solanum tuberosum, Apium graveolens, Lactuca sativa, and 
Daucus carota. Todine could not be detected in the fruit, seeds, 
tubers, or leaves of Taxas baccata, Pinus silvestris, P. cembra, 
Abies pectinata, Zea Mays, Oryza sativa, Avena sativa, Hordeum 
sativum, Secale cereale, Triticum sativum, Allium cepa, Fagus 
silvatica, Castanea vesca, Cannabis sativa, Urtica dioica, Poly- 
gonum fagopyrum, Spinacea oleracea, Lepidium sativum, Ribes 
yrossilaria, Pirus malus, P. communis, Prunus cerasus, Lupinus 
albus, L. angustifolius, Trifolium pratense, Vicia sativa, Piswm 
sativum, Soja hispida, Phaseolus vulgaris, Vitis vinifera, Stachys 
tuberifera, Curcurbita pepo, or Aesculus hippocastanum, or in the 
following fungi: Cantharellus cibarius, Boletus edulis, Agaricus 
cam pestris. 

Iodine could not be detected in eight samples of milk, in five 
varieties of cheese, or in cow’s urine. H. W. 


Chemical Composition of Agave americana, L. The 
Chemistry of Succulent Plants in General. Junius ZELLNER 
(Zeitsch. physiol. Chem., 1918, 104, 2—10).—The leaves of Agave 
americana, L., have been submitted to chemical examination along 
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the usual lines. The fresh leaves are remarkable for their high 
water content. For examination, the air-dried material was taken. 
The light petroleum extract (1:03%) contained fat, chlorophyll, 
and wax; the ethereal extract (0°74%) consisted of waxy matter. 
The aqueous extract (50°75%) was composed of amorphous carbo- 
hydrates (12-00%), sugar (calculated as dextrose, 12°68%), malic 
acid (about 8%), free acid (as H ions, 0°02%), ash (7°54%), other 
matter, such as small amounts of peptones, amino-acids, etc. (about 
10%). The portion insoluble in indifferent solvents contained crucle 
cellulose, including bast fibres (17°85%), pentosans (7°44%), 
methylpentosans (1°01%), pectin, hemicelluloses, oxalate (about 
13%), mineral matter (4°82%), crude protein (3°25%). 

The results are compared with those obtained from the examina- 
tion of other succulent plants so far as the data are available. 
The high content of water-soluble substance, of calcium malate, of 
pectinous matter, and probably of sugar appears to be characteristic 
of the class, but it is not possible at present to decide whether the 
poverty in nitrogen and iron is a general feature. Further, it 
would appear that a volatile substance, probably an aldehyde, is 
frequently present in this class of plant. H. W. 


Is Selenium Present in the Vegetable and Animal 
Organism ? R. Fritscn (Zeitsch. physiol. Chem., 1918, 104, 
59—64).—According to Gassmann (A., 1916, i, 772; 1917, ii, 540), 
selenium is to be regarded as a definite constituent of the human, 
vegetable, and animal organisms. The author, however, considers 
that the methods on which Gassmann relies cannot give trustworthy 
results. He has therefore examined the question further, and has 
been unable to detect the presence of selenium in thirty-five samples 
of spinach, clover, corn, potatoes, or bones. The method adopted 
consisted of ashing the plant in the presence of sodium carbonate 
and sodium nitrate, and finally obtaining any selenium present as 
a solution of selenious acid in concentrated sulphuric acid; in this 
solution, the presence of selenium is detected by the green to 
bluish-green coloration with codeine, or the intense yellow colora- 
tion with colchicine. Test experiments showed that 2—-0°5 mg. of 
selenious acid could be detected in 30—-50 grams of plant material 
in this manner. 


Selenium does not appear to be present in urine or bones. 
H. W. 


The Microchemical Detection{iand the Distribution of 
Soluble Oxalates in the Vegetable Kingdom. H. Motiscu 
(Flora, 1918, 11—12, 60—70; from Physiol. Abstr., 1919, 3, 540). 
—The methods employed by the author to ascertain the presence 
of soluble oxalates in plants were precipitation with (1) saturated 
alcoholic sodium hydroxide; (2) saturated alcoholic potassium 
hydroxide; (3) lead acetate; (4) barium chloride. Two hundred 
and forty plant species were examined. Soluble oxalates were 
found frequently in the phanerogams, and the following families 
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contained large quantities: Polygonacee, Chenopodiacee, 
Amarantacee, Aizoacee, Begoniacee, Milostomacee, Oxalidee, 
Cannacee, and Marantacez. W. G. 


Spectrographic Study of the’ Ashes of Marine Plants. 
EvuGkne Cornec (Compt. rend., 1919, 168, 513—514).—From a 
spectrographic study of the ashes of Laminaria, the presence of 
the following elements was shown: Group I, silver, arsenic, cobalt, 
copper, manganese, nickel, lead, and zinc; Group II, bismuth, tin, 
gallium, molybdenum, and gold; Group III, antimony, germanium, 
glucinum, titanium, tungsten, and vanadium. The elements of 
Group I have previously been detected in marine plants, those of 
Group II in sea-water, whilst those of Group III have not been 
previously reported as occurring either in sea-water or in marine 
plants. Gold, bismuth, germanium, and gallium were only present 
in spectrographic traces in the ashes examined. W. G. 


Application of the Biochemical Method to the Study of 
the Leaves of Hakea laurina. Extraction of a Glucoside 
(Arbutin) and of Quebrachitol. Em. Bourquetor and H. 
Heérissey (Compt. rend., 1919, 168, 414—417).—From a study of 
the rotation of an extract of the leaves of Hakea laurina, R. Br., 
made by alcohol, after subsequent defecation and removal of the 
alcohol, first directly and then after the action, first, of invertase, 
and, secondly, of emulsin, the authors show the presence of sucrose, 


of two glucosides, and of a levorotatory substance, not hydrolysable 
by emulsin, in the leaves. By the use of suitable solvents they 
have isolated quebrachitol and arbutin in their crystalline forms 
and characterised them. W. G. 


Ovalbumin Constitutes a:Complete Food for Isaria densa. 
Marin Motiiarp (Compt. rend., 1919, 168, 523—524).—Ovalbu- 
min, prepared from the commercial material by solution in water 
and subsequent coagulation by heat in such a manner as to obtain 
it as a very finely flocculated mass which is filtered off and strongly 
pressed, satisfies all the nutritive requirements of /saria densa. 
The phenomena of intense oxidation of ovalbumin give rise to a 


very low respiratory quotient and the formation of oxalic acid. 
W. G. 


The Microchemical Reactions and Localisation of the 
Alkaloid of Isopyrum thalictroides, L. Marcer Miranpe 
(Compt. rend., 1919, 168, 316—317).—The author gives a number 
of microchemical tests for detecting the presence of the alkaloid, 
isopyrine, in the plant cells, and shows that it occurs, in the case 
of Isopyrum thalictroides, principally in the subterranean organs, 
which are at all seasons very rich in the alkaloid and to a less 
extent in the green aerial organs. [See, further, J. Soc. Chem. Ind., 
1919, 197a.] W. G. 
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Graphic System of Representing Hydrocarbons. Wa. 
OstwaLp (Chem, Zeit., 1919, 48, 121—122).—If the percentage 
and relative proportional composition of hydrocarbons be graphic- 
ally represented in a system in which the ratios of the percentages 
of hydrogen and carbon form the ordinates and the ratios of the 
number of atoms of hydrogen to carbon form the abscisse, the 
connected points of intersection form a straight line terminated 
at one end by methane and at the other by pure carbon. On this 
line there are two well-marked points, that occupied by the olefines 
with the ratio of H:C=2:1 and the ratio of the percentages of 
H:C=0'167, and that occupied by benzene and acetylene with 
H:C=1:1 and %*H:%C=0°083. The first point is approached 
by the paraffins, starting from methane, whilst the second point 
forms the starting place for the series of aromatic and acetylene 
hydrocarbons with increasing molecular weight (in the upward 
direction towards the olefine point), and also for the hydrocarbons 
rich in carbon and with many rings in their structure (in the down- 
ward direction leading towards pure carbon). By dropping as 
perpendiculars on to the line the molecular weights, a co-ordinated 
system is obtained in which, in the case of homologous series, the 
atoms of carbon as lines cut the atoms of hydrogen as curves. 
Analogous representations are obtained when the percentage of 
hydrogen and atoms of hydrogen, the percentage of carbon and 
atoms of carbon, the percentage of hydrogen and atoms of carbon, 
and the percentage of carbon and atoms of hydrogen are chosen 
as co-ordinates. For example, in a graphic representation on the 
last-named system, benzene, naphthalene, and anthracene lie on 
one curve, the continuation of which leads to chrysene, picene, and 
other hydrocarbons of multi-ringed structure. In the whole field, 
homologous series fall together in lines which show recognised 
chemical relationships. C. A. M. 


Production of Ethyl Alcohol from Alge. Eb. Kayser (Ann. 
Chim. anal., 1919, [ii], 1, 79—80).—The marine alge Laminaria 
flexicaulis and L. saccharina, when heated with water under 
pressure, yield a liquid which ferments readily ; about 3°7 litres of 
alcohol are obtained per 100 kilos. of dry alge. If the digestion 
is made with 7% sulphuric acid and the liquid obtained nearly 
neutralised before fermentation, the yield of alcohol may be 
increased to about 12 litres. [See, further, 7. Soc. Chem. Ind., 
1919, 266a.] WwW. F. &. 


Synthesis of Linalool. L. Ruzicka and V. Fornastir (Helv. 
Chim. Acta, 1919, 2, 182—-188).—Tiemann and Semmler’s formula 
for linalool has now been confirmed by synthesis. Methylhepten- 
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one (from citral; Verley, A., 1898, i, 557) is dissolved in ether, 
mixed with finely powdered sodamide, and then submitted to a 
slow current of acetylene at a low temperature, when a good yield 
of deh ydrolinalool, CMe,: CH-CH.°CH, *CMe(OH): C:CH, is 
obtained. This is a colourless, mobile oil, b. p. 91—93°/12 mm., 
D® 0°8855, with an odour like citral, and it forms a phenyl- 
carbamate, m. p. 88°. Reduction to linalool, 
CMe,:CH-CH,°CH,-CMe(OH)-CH:CH,, 

is effected by shaking an ethereal solution of the oil with thin 
shavings of sodium (8 atomic proportions) applied in four separate 
portions, a few drops of water being added from time to time. 


J. C. W. 


Spontaneous Inflammation of Mixtures of Air and Ethyl 
Ether Vapour. E. Aviaike (Compt. rend., 1919, 168, 729—730). 
~—-Under the experimental conditions, it was found that spon- 
taneous inflammation of a mixture of air and ethyl ether vapour 
occurred at about 190°, when the amount of ether in the gaseous 
mixture was 1 gram per litre. No reaction took place at the 
ordinary temperature. W. G. 


Ethyl Fluorobromopropyl Ether and Ethyl Fluoroallyl 
Ether. Frép. Swarts (Bull. Soc. chim., 1919, [iv], 25, 103—107). 
—Ethyl allyl ether when brominated yields ethyl dibromopropyl 
ether, CH,Br-CHBr-CH,-OEt, b. p. 103-5°/35 mm., which when 
heated with mercurous fluoride or silver fluoride gives ethyl 
bromide and a certain amount of ethyl B-flworo-y-bromopropyl 
ether, CH,Br-CHF-CH,°OEt, b. p. 156°4—157°3°, D'® 1°484, 
together with a little ethyl By-difluoropropyl ether 

CH,F-CHF-CH,:OEt, 
b. p. 114°5°. When heated with sodium methoxide in methyl- 
en solution, ethyl fluorobromopropyl ether yields ethyl 

B-fluoroallyl ether, CH,-CF-CH,-OEt, b. p. 77°5°, D®-1 0-91659, 
m, 1°37665, nm, 1°3790, n, 1 38874, which readily combines with 
bromine, giving ethyl B- Auoro-By-dibromopropyl ether, 

CH, Br-CBrF-CH,-OEt, 
b. p. 188°. W. G. 


Action of Alkyl Iodides on Normal Sodium Phosphate in 
Aqueous Solution. Ocrave Baitty (Compt. rend., 1919, 168, 
560-—563).—The lower members of the series of alkyl iodides react 
with normal sodium phosphate in aqueous solution when heated in 
sealed tubes at 60° or 100°, giving the disodium alkyl phosphates 
and a small amount of the monosodium dialkyl phosphates. The 
yield diminishes rapidly from 73°5% in the case of methyl iodide 
to 10°6% in the case of isobutyl iodide as the molecular ‘weight 
increases. The following normal alkali and alkali-earth salts of 
the alkyl phosphates have been prepared: strontium, potassium, 
ammonium, and sodium methyl phosphates; strontium and sodium 
ethyl phosphates; caleium and strontium propyl phosphates ; 
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calcium, strontium, and sodiwm isopropyl phosphates; calcium and 
strontium isobutyl phosphates; strontium allyl phosphate. The 
solubility of the alkali-earth alkyl phosphates diminishes from the 
barium salts through the strontium salts to the calcium salts, which 
are almost insoluble. W. G. 


Formic Acid is as much an Aldehyde. Maurice Prup’HomME 
(J. Chim. Phys., 1918, 16, 438—441).—From a study of the heats 
of formation and combustion of formic acid, the author concludes 
that, under the conditions of temperature and pressure prevailing 
when combustion occurs, formic acid behaves as a mixture of equal 
parts of the tautomeric acid and hydroxy-aldehyde forms. 


W. G. 


Nature of the Fatty Acids produced by the Oxidation 
of Brown Coal Tar Oil. C. Harries (Ber., 1919, 52, [B), 
65-—-72).—The fatty acids produced by treating brown coal-tar 
oil (freed from solid paraffins and phenols, and then having b. p. 
125—-220°/10 mm.) with ozone and decomposing the resulting 
ozonides (Harries, Koetschau, and Fonrobert, Chem. Zeit., 1917, 
16, 117) have been esterified by Fischer’s method, and the esters 
separated by fractional distillation. Formic, acetic, propionic, 
oxalic, palmitic, stearic, and myristic acids have been identified, 
and two other acids, probably heptoic and octoic acids, isolated. 
The complete absence of the fatty acids C,H,O, ar at} is 
remarkable. C. 


Preparation of certain Organic Salts of Tellurium. 
Aaron M. Haceman (/. Amer. Chem. Soc., 1919, 41, 342—346).— 
Tellurium hydrogen tartrate is formed by heating at 70° tellurium 
dioxide with a solution of tartaric acid for several months. The 
solution may not be boiled, for a quantity of tellurium is thereby 
separated. Since the tartrate cannot be separated from tartaric 
acid by crystallisation, it is necessary to use the exact quantities 
required ‘in the preparation. The pure salt has the formula 
Te(HC,H,0,),. Tellurium hydrogen citrate, Te(HC,H;0,)., i 
formed as a white, opaque, crystalline compound which separates 
in radiating clusters. It is produced by boiling tellurium dioxide 
with an aqueous solution of citric acid for a month. This com- 
pound does not deposit tellurium on boiling, and may be separated 
from citric acid by crystallisation. Succinic acid does not attack 
tellurium dioxide. Solutions of oxalic, lactic, malic, and gallic 
acids hold appreciable quantities of tellurium dioxide in solution, 
but it was found impossible to separate a crystalline compound of 
tellirium with any of these acids from solution. It is possible 
that an-oleate and stearate of tellurium exist, but a pure, crystal 
line compound could not be obtained by the action of telluriuin 
tetrachloride in benzene on a benzene solution of Kies oleate 
or stearate.- . FS. 


bye 
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Polymerisation of Formaldehyde by Alkalis. C. Mannicn 
(Ber., 1919, 52, [B], 160—162).—By keeping 30% formaldehyde 
solution (almost free from methyl alcohol) containing 1—4% oi 
anhydrous sodium carbonate, 0°3% of sodium hydroxide or 0°3%, 
of calcium oxide for four months, crystals, the separation of which 
begins within one day, are obtained, which prove to be a-poly- 
oxymethylene (Auerbach and Barschall, A., 1908, i, 131). The 
yield, which is 43% of the theoretical in the best case (with 4% 
of sodium carbonate), is diminished if methyl or ethyl alcohol is 
present. C. 8. 


Improvements in the Manufacture of Diethyl and 
Dimethyl Ketones. Nevir Vincent Sipewick and Berrram 
Lampert (Brit. Pat., 14085 of 1915).—A practically quantitative 
yield of acetone or of diethyl ketone may be obtained by passing 
the vapour of acetic or propionic acid over manganous oxide at 
350°. The process may be carried out either with or without the 
dilution of the acid with water, and an acid diluted to 20%, 
may be used. The catalyst is prepared by boiling pumice stone 
in a strong aqueous solution or suspension of manganous acetate 
or carbonate, and continuing the boiling until all the water is 
evaporated, the temperature not being allowed to rise above 200° 
unless air is excluded. W. G. 


Action of Neutral Salts on the Inversion of Sucrose by 
Acids. H. Coxtn and M. Leserr (Bull. Assoc. Chim. Sucr. Dist., 
1918, 35, 14—17).—A study of the inhibitive influence of sodium 
acetate, sodium citrate, and potassium oxalate on the hydrolytic 
action of the respective acids and on that of hydrochloric acid. 
The results are in accord with the known retrogression of the 
degree of electrolytic dissociation of weak acids in presence of their 
salts. [See J. Soc. Chem. Ind., 1919, May.] J. H. L. 


Transformations of Nitrocellulose. A. AnceEui (Atti R. 
Accad. Lincet, 1919, [v], 28, i, 20—24).—Nitrocellulose in the 
form of collodion cotton or guncotton is readily gelatinised by 
pyridine (compare Walter, A., 1911, i, 124), a large proportion 
of the latter yielding dense liquids which have the appearance of 
collodion, and gradually diminish in viscosity until, after a few 
days at the ordinary temperature, they resemble in this respect 
the pure pyridine; this phenomenon serves to detect unaltered 
cellulose in nitrocellulose. Treatment of the collodion cotton with 
just sufficient pyridine to moisten it yields a semi-solid, transparent 
mass with the appearance of caoutchouc, this also becoming con- 
tinually more fluid until it is able to pass through filter paper. 
The yellow liquid thus formed smells strongly of pyridine, and with 
water gives an almost white mass, which has a resinous appearance 
and tenaciously retains pyridine. When freed from,the latter by 
means of alcohol and dilute sulphuric acid, reprecipitated, washed, 
and dried over sulphuric acid, the product forms a _ white, 
amorphous powder, soluble readily in acetone and to a less extent 
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in alcohol, and almost insoluble in ether or benzene; the yield is 
about 80% of the collodion cotton used. The compound contains 
9—10% of nitrogen, and somewhat resembles the substance 
obtained in small proportion by Berl and Fodor (A., 1911, i, 264) 
by treatment of very dilute alcoholic or ethereal solution of nitro- 
cellulose with alkali hydroxide or sodium carbonate. It begins 
to turn brown at about 165°, and becomes almost black at 250°. 
When its alcoholic solution is poured into water, it forms a very 
stable, opalescent, colloidal solution, which is coagulated immedi- 
ately by sodium chloride, ammonium sulphate, or gelatin solution, 
but is not precipitated by aqueous tannin solution. With 
benzene and sulphuric acid, it gives nitrobenzene, and with 
sulphuric acid in presence of mercury, nitric oxide. On a wet 
dimethylaminoazobenzene paper, it forms slowly an intensely red 
spot. It reduces ammoniacal silver nitrate and reacts readily with 
phenylhydrazine, but has no action on Fehling’s solution. 
Quinoline and nicotine also act, but more slowly, on nitrocellulose. 


a. B. P. 


Origin of Creatine. III. Kart Tuomas and M. G. H. Gorrnr 
(Zeitsch. physiol. Chem., 1919, 104, 73--87. Compare A., 1914, 
i, 353, 1110).—No increase in the urinary creatine was observed to 
follow the oral or subcutaneous administration of ¢-methy]l- 
guanidinohexoie acid or y-methylguanidinobutyric acid to rabbits. 
The preparation of these acids and certain closely related com- 


pounds is described. Toluenesulphonyl-e-amino-n-hexoie acid, 
C,H,Me-SO,"NH-[CH,];*CO.H, crystallises from water in slender 
needles, m. p. 104-——106°. Voluenesulphonyl-e-methylamino-n- 


hevoie acid, C;H,Me*SO.°N Me?(CH,],°CO.H, crystallises from water 
or ethyl] acetate in white, slender needles, m. p. 55—59°.  €-Methyl- 
amino-n-heroie acid, NHMe{[CHgs];-CO.H, crystallises with 1 
molecules of water. The hydrated form melts indefinitely at 67° 
the anhydrous form, crystallised from alcohol, melts at 132°. 
e-Methylguanidinohexoic acid, NH.*C(NH)-NMe-[CH,],-CO.H. 
prepared from e-methylamino-n-hexoic acid (¢-methyl-leucine) and 
cyanamide, crystallises with difficulty from water in microscopic 
tufts of needles. It decomposes without melting about 285°. 
The hydrochloride of this acid crystallises from alcohol in slender 
needles, m. p. 105°, and the nitrate melts indefinitely at 80—85°. 
For purposes of identification, the acid oralate serves best. This 
salt erystallises from water in needles. m. p. 167—-168° (uncorr.). 
€-Methylearbamidon-heroic acid, NH.*CO-NMe-[CH,],°CO.H, 
crystallises from water in stout needles, m. p. 163° (decomp.). 
Toluenesulphonyl-y-aminobutyric acid, 
C,H,Me:SO,:NH-[CH.],°CO.H, 
m. p. 135°, crystallises from water. Tolwenesulphonyl-y-methyl- 
aminobutyric acid, C,H,Me:SO.*NMe-[CH.]."CO.H, m. p. 96—98°, 
erystallises from dilute alcohol. y-Methylaminobutyric acid is 
very hygroscopic. y-Methylquanidinobutyric acid, 
NH,°C(NH)-NMeCH,],°CO.H, 
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was not obtained in the pure condition. y-Carbamidobutyrie acid, 
NH,*CO-NH+[CH,],°-CO,H, m. p. 175—-176° (decomp.), crystallises 
from water or alcohol. J. C. D. 


Bromination of Unsaturated Compounds with N-Bromo- 
acetamide. The Law of the Course of Chemical Reactions. 
A. Wout (Ber., 1919, 52, [B], 51—63).—In the presence of cold 
acetone or ethyl ether as solvent, acetobromoamide reacts with 
certain substances as a brominating agent, acetamide being pro- 
duced, but not hydrogen bromide. Thus ¢ert.-butyl bromide is 
converted into isobutylene dibromide, phenol into p-bromophenol, 
anisole into »bromoanisole, ethyl acetoacetate into ethyl a-bromo- 
acetoacetate, and the half-amide of malonic ester into the half- 
amide of bromomalonic ester. Sy-Dimethyl-A*-butene yields 
a-bromo-8y-dimethyl-A*-butene amongst other products. 8B-Methy]- 
A8-butene in ethereal solution yields dibrominated and more highly 
brominated products, but in acetone solution with 2 mols. of aceto- 
bromoamide it yields an unsaturated dibromo-derivative. In 
acetone solution, y-bromo-8-methyl-A’-butene can be _ further 
brominated by acetobromoamide, and yields an _ unsaturated 
dibrominated product. 

In the reactions between acetobromoamide and the preceding 
unsaturated compounds, there is no addition of fragments of the 
acetobromoamide molecule at the double linking, but the whole 
molecule must become attached to one of the carbon atoms by 
residual affinity; an interchange of hydrogen and bromine occurs 
between the two molecules, and acetamide and a bromine-substi- 
tuted derivative of the unsaturated compound are produced. 


C, §. 


Mercury Fulminate and some of its Impurities. Pau: 
Nicotarpor and JEan Bovuper (Bull. Soc. chim., 1919, [iv], 25, 
119—122).—Sodium and ammonium thiosulphates in 5% aqueous 
solutions are much more satisfactory solvents than potassium 
cyanide at the same concentration for analytical purposes, since 
they do not dissolve the impurities likely to be present in the 
fulminate, whilst these are soluble in the potassium cyanide solu- 
tion. Heaven’s method (A., 1918, ii, 233) for the estimation of 
mercury fulminate may be applied to the extract made with either 
of the thiosulphates. For the method of recovery of mercury from 
the residues in the manufacture of mercury fulminate, see J. Soc. 
Chem, Ind., 1919, May. W. G. 


Organic Fluorine Compounds. III. I. J. Rinkes (Chem. 
Weekblad, 1919, 16, 206—-213).—The assertion of Meyer and Hub 
(A., 1910, i, 735) that by means of the Hoffmann reaction no 
fluoroaniline is obtained from o0-fluorobenzamide is disproved, the 
reaction being, on the contrary, an excellent preparative method 
giving good yields of fluoroaniline. o-Fluorobenzamide was pre- 
pared from o-toluidine by diazotising in presence of hydrofluoric 
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acid. The oxidation of the o-fluorotoluene is effected by the 
chlorination of the methyl group and subsequent hydrolysis, which 
permits of the preparation of the aldehyde. This method is pre- 
ferable to the direct oxidation by means of permanganate. 
p-Fluorobenzaldehyde was prepared in a similar way, and with 
hydroxylamine hydrochloride and sodium carbonate gives directly 
p-fluoroantialdoxime (m. p. 81°2°). Regeneration of the oxime 
from the hydrochloride by means of sodium carbonate gives 
p-fluorosynaldoxime (m. p. 116—117°). o-Fluorobenzaldoxime 
hydrochloride on treatment with sodium carbonate yields the 
original avtialdoxime. This behaviour is analogous to that of 
o- and p-chlorobenzaldoximes. 

o-Fluorciodobenzene, b. p. 188°6°/759 mm., was prepared from 
o-fluoroaniline by diazotising and adding potassium icdide. 

p-Fluoroiodobenzene, b. p. 183°2°/760 mm., was prepared in a 
similar way. This was obtained in two crystalline forms, m. p. 
—27°2° and — 18° respectively. 

An attempt to prepare fluorine derivatives of iodobenzene with 
fluorine in the nucleus was unsuccessful. Phenyl iododifluoride was 
first prepared from iodosobenzene and fuming hydrofluoric acid. 
This was kept for three months in a copper tube. No formation of 
fluoroiodobenzene was observed, the principal product being appar- 
ently diphenyb. 

p-Fluoronitrosobenzene was prepared from p-fluoroaniline by 
oxidation by means of ammonium persulphate, and its behaviour 
studied with respect to condensation in concentrated sulphuric acid. 
The chief condensation product was found to be 2:7-difluorophen- 
azine-5 :10-orvide, brownish-yellow needles, m. p. 150°, analogous to 
the corresponding chlorine derivative obtained by Bamberger and 
Ham (A., 1911, i, 684). W. S. M. 


Catalytic Dehydrogenation by Nickel in the Presence 
of Hydrogen. Pavut Sapatter and Grorces Gaupion (Compt. 
rend., 1919, 168, 670—672).—Hydrocarbons of the benzene series 
when passed with hydrogen over nickel at 180° undergo hydro- 
genation, but if the temperature is raised to 350—360°, dehydro- 
genation occurs. Thus at this higher temperature pinene yields 
a mixture of cymene and cumene; limonene and camphene yield 
the same mixture; menthene gives cymene; cyclohexene gives 
benzene; cyclohexanol gives phenol; pulegone gives a mixture of 
eresol and thymol; eucalyptol, terpene, and terpineol undergo 
dehydration as well as dehydrogenation. The presence of hydrogen 
is essential for this dehydrogenation. W. G. 


Formation and Stability of spivo-Compounds. II. 
Bridged-spiro-compounds Derived from cyclo-Hexane. Curis- 
TOPHER Ketk INGoLp and Jocetyn Fretp Tuorrpe (T., 1919, 115, 
320—383), 
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Solubilities, Separation, and Purification of Anthracene, 
Carbazole, and Phenanthrene. Jonn Marsuauyi Ciark (J. Ind. 
Eng. Chem., 1919, 11, 204—209).—Various solvents have been 
proposed for separating anthracene, carbazole, and phenanthrene 
from the “anthracene oil” of coal tar, but none effects complete 
separation, and chemical methods are required to complete the 
purification. At 15°5°, benzene dissolves 1°04% of anthracene, 
0°72% of carbazole, and 16°72% of phenanthrene; acetone dissolves 
0°55% of anthracene, 6°12% of carbazole, and 15°08% of phen- 
anthrene; and light pyridine, 0°85%, 12°45%, and 25°54% of the 
respective substances. In the method described, crude coal-tar 
solvent naphtha is used to remove the phenanthrene, and pyridine 
to separate carbazole from anthracene. The anthracene is then 
purified by fusion with alkali, to retain the carbazole and sub- 
limation, whilst carbazole is purified by treatment with 98% 
sulphuric acid, which combines with anthracene to form a 
sulphonated compound soluble in a large volume of water, whilst 
the carbazole is scarcely affected. In the fusion with alkali, the 
best results are obtained by the use of a mixture of potassium and 
sodium hydroxides. [See, further, 7. Soc. Chem. Ind., 1919, 
247a.] C. A. M. 


p-Quinodimethanes. W. Scurenk and Econ Meyer (Ber., 
1919, 52, [B], 8—21).—as-Diaryl-p-quinodimethanes, 
CAr,:C,H,:CH,, ; 
have now been prepared, essentially by Tschitschibabin’s method 
(A., 1908, i, 872), but in some cases the product is difficult (or 
impossible) to isolate on account of its tendency to polymerise. 
Thus, as-diphenyl-, as-phenyl-p-tolyl-, and as-phenyldiphenylyl- 
quinodimethanes could not be isolated, and as-di-a-naphthylquino- 
dimethane could only be obtained in solution. 

By keeping at the ordinary temperature, or more rapidly by 
warming, a solution of phenyl-p-tolyl-a-naphthylchloromethane in 
pyridine with thé complete exclusion of air and in the absence of 
light, as-phenyl-a-naphthyl-p-quinodimethane, 

C,,)H,-CPh°C,H,:CHg, 

is obtained. Its isolation is difficult, but the substance is ultim- 
ately obtained as a dark blue powder. Its solutions are intensely 
bluish-violet, and in the dilute state exhibit a green fluorescence. 
Its ethereal solution is instantly decolorised by oxygen, chlorine, 
bromine, or ferric chloride. The tendency to polymerise is rela- 
tively small, but it does polymerise, frequently without obvious 
cause. 

In a similar manner, phenyl-o-tolyl-p-tolylchloromethane yields 
as-phenyl-o-tolyl-p-quinodimethane, C,H,CPh°C,H,:CH.. violet 
powder, which is somewhat more stable than the preceding com- 
pound towards oxygen. 

The intense colour of these two diarylquinodimethanes in com- 
parison with that of tetra-arylquinodimethanes is very remarkable ; 
also in solution they exhibit selective absorption in the visible 
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spectrum, whereas the tetra-aryl compounds show continuous 
absorption. 

Phenyl-p-tolyl-a-naphthylearbinol, CyjH;-CPh(C;H,;)-OH, pre 
pared in the usual way from magnesium a-naphthyl bromide and 
phenyl ptolyl ketone, is a colourless, crystalline powder, m. p. 
109—-110°, which is converted by hydrogen chloride in ethereal 
solution into shanaltpteiekadamahalaitavenaide, m. p. 


142—144°. Phenyl-o-tolyl-p-tolylchloromethane, prepared in a 
similar manner, has m. p. 865°. Phenyl-o-tolyldiphenylyl- 
carbinol, colourless crystals, m. p. 137—138°, and the chloride, 
C,H,Ph:CPhCl-C,H,, m. p. 161°, are described. p-Zolyldi-a-. 
naphthylcarbinol could not be isolated in a pure state, since by 
repeated crystallisation it is changed to p-tolyldi-anaphtha- 


fluorenol, etl >COH)-C,H;, needles, m. p. 162°5—163°. 
10'6 


C. 8. 


o-Aminophenylcarbamide. (Guivo PELLizzari (Gazzetta, 1919, 
49, i, 16—26).—This compound, prepared by a method simpler 
than that used by Schiff and Ostrogovich (A., 1897, i, 144) for 
its meta- and para-isomerides, has basic properties, and treatment 
of its hydrochloride with potassium cyanate yields o-phenylenedi- 
carbamide. At 150°, it loses quantitatively 1 mol. of ammonia, 
giving o-phenylenecarbamide, which is prepared most simply in 
this way. Treatment of o-phenylenediamine with cyanogen 
bromide yields o-phenyleneguanidine, but in the case of oamino- 
phenylearbamide, this reagent gives first o-cyanoaminophenylcarb- 
amide, which is an acid compound stable in dry air, but is gradu- 
ally changed by moist air or by water into the metameric basic 
compound, o-phenylene-a-guanylcarbamide. The latter cannot be 
obtained pure in the free state, since it is hygroscopic and tends 
to undergo hydrolysis into o-phenyleneguanidine, ammonia, and 
carbon dioxide: 


—_-_—_N ‘i 
CH<y(co-NH,)> ON H,+H,O= 
NH, + CO, +0,H,<y pp >C-N Hy. 


This decomposition, which occurs slowly in the cold and more 
rapidly in the hot, is greatly accelerated by the presence of either 
alkali or mineral acid. Thus the salts of o-phenylene-a-guanyl- 
carbamide could not, in general, be prepared, although the action 
of picric acid on cold aqueous o-cyanoaminophenylcarbamide yields 
the picrate, which is decomposed similarly by hot water, 
o-phenyleneguanidine picrate crystallising out from the solution. 
The existence of this highly unstable o-phenylene-a-guanylcarb- 
amide confirms the constitutional formule attributed to the two 
cyano-derivatives described previously (this vol., i, 134). 
o-Aminophenylcarbamide, NH,*C,HyNH*CO-NH,, prepared by 
the action of potassium cyanate (1 mol.) on o-phenylenediamine 


h* 
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monohydrochloride (1 mol.), forms shining needles, and shows 
signs of melting at 175°, then becomes opaque, and melts at 307°; 
in a moist atmosphere, it has m. p. 175° (decomp.), a solid residue, 
m. p. 307°, which is that of o-phenylenecarbamide, remaining. Its 
picrate, C;HyON;,C,H,0;N;, forms an almost gelatinous, felted mass 
of long, very slender needles, decomposing at 200—235°. The 
mtrate, C;H,ON;,HNO,,3H.O, “long, white needles, reddens at 
170—175°, and then contracts and undergoes gradual alteration. 
The hydrochloride and platinichloride crystallise well and are 
moderately soluble. 

o-Cyanoaminophenylcarbamide, CN:NH-C,H,-NH*CO-NH,g, forms 
small, white, shining crystals, and decomposes at 110°. 

o-Phenylene-a-guanylcarbamide _picrate, CgH,ON,,C,;H;,0,Ns,, 
forms a yellow powder and decomposes at 250—-260°. T. H. P. 


Compounds of Phenols, Phenolic Ethers, and Salicy]l- 
aldehyde with Normal Salts. R. F. Weintaxp and Gustav 
Bariocuer (Ber., 1919, 52, [2B], 147—159).—An extension of the 
work of Weinland and Denzel (A., 1914, i, 953; 1915, i, 526). 
Compounds of the type CaX,,4C,H,(OH),,2R-OH have been 
obtained, where X is Cl, Br or I, and R is Me, Et, Prs, or C;H,,, 
from solutions of catechol and the calcium haloid (anhydrous) in 
the respective alcohols; they all form colourless crystals which are 
stable over sulphuric acid. Quinol forms similar compounds, but 
less readily, whilst resorcinol does not. 

Quinol forms compounds, colourless oe with potassium 
formate, acetate, and propionate, H-CO,K,2C,H,(OH),, 

2CH,°CO,K, '3C,H,(OH),. 
and C,H;°CO,K,2C,H,(OH),. Pyrogallol forms compounds, 
KA,C,H,(OH)s, with the same three salts, whilst phloroglucinol 
forms the compound CH,*CO,K,C,;H,(OH)s;. All these compounds 
crystallise from alcoholic solutions of the components. 

Compounds, colourless, stable crystals, have been obtained from 
guaiacol (2 mols.) and potassium formate, acetate, propionate or 
butyrate (1 mol.), guaiacol (2 mols.) and sodium acetate (1 mol.), 
eugenol (2 mols.) and potassium propionate (1 mol.), vanillin 
(1 mol.) and potassium propionate (1 mol.), vanillin (3 mols.) and 
potassium acetate, propionate or butyrate (2 mols.), and vanillin 
(2 mols.) and potassium formate or sodium acetate (1 mol.). 

Compounds, pale yellow, stable needles, have been obtained from 
alcoholic solutions of salicylaldehyde (2 mols.) and potassium 
acetate, propionate or butyrate (1 mol.). 


Derivatives of iso-a-Naphthyl-1 : 4-dihydroxy-f-naphthyl- 
sulphone. O. Hinspere (Ber., 1919, 52, [B), 283—35) —An instance 
of stereoisomerism analogous to that of the 8-naphthol sulphides 
is described. aNaphthyl-1:4-dihydroxy-8-naphthylsulphone (A., 
1917, i, 575) undoubtedly belongs to the normal series of sulphones. 
By heating at 170°, it loses 1 mol. of water, and is converted into 
a substance, brownish-red, crystalline powder, sintering at 85° and 
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completely molten at 105°, which undoubtedly has the formula 
C,,H7SO°C,,H;O,, and, on account of its ready solubility, low 
and indefinite m. p., and intense colour, belongs to the iso-series, 
and is therefore iso-a-naphthyl-2-a-naphthaquinonylsul phoxide 
(two by-products are formed in this reaction, the one a grey, very 
sparingly soluble substance, the other, yellow crystals, m. p. 225° 
[decomp.]). The iso-sulphoxide is reduced and acetylated by zinc 
dust and acetic anhydride on the water-bath, yielding iso-a- 
naphthyl-1 :4-diacetoxy-B-naphthylsul phoaide, 
C,»H,"SO°C,,H;(OAc)., 
pale yellow, crystalline powder containing }CHCI, (from chloro- 
form), decomp. 73° and completely molten at 105°. The iso- 
sulphoxide combines with p-nitrophenylhydrazine in warm glacial 
acetic acid to form an azo-compound, doubtless 
NO,°C,Hy*No°C,,H;(OH)-SO-C,,H,, 
red powder, and is oxidised in warm glacial acetic acid solution by 
30% hydrogen peroxide, yielding iso-a-naphthyl-2-a-naphtha- 
quinonylsul phone, CyyH;*SO.°C,\,)H;O,, yellowish-brown needles or 
crusts containing }H,O, m. p. 110—115° (decomp.), which is quite 
different from the isomeric a-naphthyl-2-a-naphthaquinonylsulph- 
one (loc. cit.), exhibits its quinone nature by reacting with aniline 
and with p-nitrophenylhydrazine, and is reduced and acetylated 
by zine dust and acetic anhydride, yielding a colourless substance, 
probably iso-a-naphthyl-1 : 4-diacetoxry-B-naphthylsul phone. 
Cc. 8. 


Cholesterol. XXVI. Ring Systems in Cholesterol. A. 
Winpaus and O. Datmer (Ber., 1919, 52, [B], 162—i69).— 
Investigations demonstrative of the number of atoms in the two 
ring systems of the cholesterol molecule (Windaus, A., 1917, i, 265) 
have not hitherto been undertaken. The authors attack the 
problem as follows. By hydrogenation at the double linking 

(annexed formula), ring 2 is rendered 

ACrgH sy) proof against oxidation, and ring 1 is then 

b ruptured ; if, on the other hand, the hydr- 

CH,“ CH ™ CH oxyl group in ring 1 is replaced by 

"ties al hydrogen, ring 2 is then ruptured on 

° oxidation. In both cases, dicarboxylic 

oe acids are obtained, in which the positions 

of the carboxyl groups are determined with great probability by 
Blane’s method with acetic anhydride (A., 1907, i, 710). 

Dihydrocholesterol (8-cholestanol), obtained by reducing chole- 
sterol in acetic acid solution at 100° with hydrogen and palladium, 
is oxidised to the dicarboxylic acid, C,,H,O, (Windaus and 
Uibrig, A., 1914, i, 1066). By heating with acetic anhydride until 
the reagent has distilled completely, and then at 250°/15—20 mm.., 
this acid is converted into a ketone, C,,H,,0, leaflets, m. p. 
100—100-5° (oxime, needles, m. p. 203°), which is oxidised by 
glacial acetic and nitric (D 1°48) acids at 75—80° to a dibasic 
acid, Co,H,,0,, needles, m. p. 234—235°. This acid, by treatment 

k* 2 
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with acetic anhydride and subsequent heating in a vacuum, yields 
its anhydride, CygH yO , crystals, m. p. 153°. The carboxyl groups 
in this acid, therefore, are in the 1:5-positions, those in the acid 
C.,H,O, are in the 1:6-positions, and ring 1 of the cholesterol 
molecule contains six atoms of carbon. 

Cholestene did not prove a suitable material for the rupture of 
ring 2, since it did not yield the desired dicarboxylic acid on oxida- 
tion. Therefore a-chlorocholestanone in alcoholic solution was con- 
verted by 20% potassium hydroxide at 50° into heterocholestenone, 


Hy) . Ys (Cy, He) 


OH, 0 
CH—-CH, ° CH, cC——CH, 
C H ” 4 \ CH’ f 


needles, m. p. 96°, which was reduced in glacial acetic acid solu- 

tion by hydrogen and palladium to heterocholestanone, Cy7H4,0, 

leaflets, m. p. 98—99° (owime’,, needles, m. p. 195°). The latter 

ketone, which can also be obtained by reducing nitrocholestene with 

zinc dust and acetic acid, and yields cholestane by reduction by 

Clemmensen’s method, is converted by glacial acetic and nitric 

(D 1°48) acids at 70—75° into a dibasic 

(C,,H;,;) acid, Cy,7HyO,, needles, m. p. 273° 

V (decomp.), which yields its anhydride, 

CQ C.,H,,0O3, needles, m. p. 118°, by treatment 

H.C uC CH, With acetic anhydride and subsequent dis- 

i ! | _~ tillation in a vacuum. The carboxyl groups 

HG Ab, y in the acid C,,H,.O,, therefore, are in the 

CH-OH CH 1:4- or 1:5-positions. Only the latter 

alternative is permissible, and ring 2 there- 

fore contains five atoms of carbon. On the assumption, therefore, 

that Blane’s method gives trustworthy results in the case of com- 

plicated cyclic structures, the constitution of the cholesterol mole- 

cule has been elucidated to the extent indicated in the annexed 
formula. C. 8. 


Cholesterol. XXVII. Isomerism of Cholestane and 
y-Cholestane. A. Winpaus (Ber., 1919, 52, [B], 170—176. Com- 
pare preceding abstract).—Cholestane is without doubt the normal 
dihydro-derivative of cholestene. y-Cholestene, which yields 
y-cholestane by reduction in ethereal solution by hydrogen and 
platinum (Mauthner, A., 1907, i, 921; 1909, i, 714), is now found 
to give cholestane almost exclusively when reduced in glacial acetic 
acid solution by hydrogen and palladium at 75°. Cholestene and 
y-cholestene, therefore, differ only in the position of the double 
linking. y-Cholestane can therefore very well be a diastereo- 
isomeride of cholestane, ring 2 (/oc. cit.) being affixed to ring 1 in 
the cis-position. Some experimental observations support the new 
formulation. Dihydrocholesterol, derived from cholestane, is con- 
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verted through the acid C,,H,,O, into the ketone C.,H,,O (loc. 
cit.). Coprosterol, derived from y-cholestane, yields by oxidation 
the isomeric acid Cy,H,O,, which by evaporation with acetic 
anhydride and subsequent distillation in a vacuum is converted 
into an isomeric ketone, C,,H,,O, needles, m. p. 73—74°. The very 
smooth course of the ketone formation indicates that the two 
carboxyl groups in the two isomeric acids are in the cis-position. 
The acid C,,H,,0, obtained from cholesterol by Diels and Abder- 
halden (A., 1904, i, 880) is reduced in glacial acetic acid solution 
at 100° by hydrogen and palladium to a third isomeric acid, 
Cy,H 04, leaflets, m. p. 252° (methyl ester, Cy5H;,0,, prisms, m. p. 
123—124°), which is converted by the acetic anhydride method, 
although far less smoothly, into the ketone, C,,H,,0, obtained from 
coprosterol through the second isomeric acid Cy,H,O,. It is 
extremely probable, therefore, that the two acids C,,H,,O, last 
mentioned only differ from one another in that the two carboxyl 
groups in the former (which is less readily converted into the 
ketone) are in the trans-position, and in the latter are in the eis- 
position. C. $8. 


Molecular Transpositions of a-Glycols. II. Product of 
Dehydration of a@y-Triphenylpropan-cf-diol. A. OrékHorr 
(Bull. Soc. chim., 1919, [iv], 25, 108—111. Compare this vol., 
i, 146). —Magnesium benzyl chloride condenses with benzoin to 
give aBy-triphenylpropan-aB-diol, CH,Ph-CPh(OH)-CHPh(OH), 
m. p. 159—160°, giving a monoacetyl derivative, m. p. 176—177°. 
The glycol, when dehydrated with sulphuric acid, yields benzyl 
diphenylmethyl ketone, CHPh,*CO-CH,Ph, m. p. 80—81°, giving 
an oxime, m. p. 134—135°, and a phenylhydrazone, m. p. 99—100°. 
This ketone, when heated with alcoholic potassium hydroxide, is 
decomposed, giving diphenylmethane and potassium phenylacetate, 
and when condensed with magnesium benzyl chloride yields 
BB-diphenyl-aa-dibenzylethyl alcohol, CHPh,°C(C;H;),,OH, m. p. 
92—93°, which is also obtained by condensing ethyl diphenylacetate 
with magnesium benzyl] chloride. W. G. 


Molecular Transpositions of a-Glycols. III. The De- 
hydration of ay-Diphenyl-8-benzylpropan-«Z-diol. A. OREKHOFF 
(Bull. Soc. chim., 1919, [iv], 25, 111—115. Compare preceding 
abstract).—[With J. ZIVE. }-Magnesium benzyl chloride condenses 
with methyl phenylglycollate to give ay-diphenyl-B-benzylpropan- 
aB-diol, CHPh(OH)-C(CH.Ph),-OH, m. p. 110—111°, giving a 
monoacetyl derivative, m. p. 125—-126°. The glycol, when de- 
hydrated with sulphuric acid, yields benzyl aB-diphenylethyl 
ketone, CH,Ph-CHPh-CO-CH,Ph, m. p. 75—76°, giving an oztme, 
m. p. 77—78°, and a phenylhydrazone, m. p. 126—127°. This 
ketone condenses with magnesium benzyl chloride to give “ aBB- tri- 
phenyl-y-benzylbutan-y-ol, CH,Ph*CHPh:C(CH.Ph),-OH, m. p. 
122—123°, identical with the product obtained by the action of 
magnesium benzyl bromide on methyl asia ad ae 3 
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Molecular Transpositions of the a-Glycols. IV. Product 
of Dehydration of a Methoxy-derivative of a83-Triphenyl- 
ethanediol. Phenylic Migration. A. Orixnorr (Bull. Soc. 
chim., 1919, [iv], 25, 115—118. Compare preceding abstract),— 
[With F. Coma-y-Roca, }—Magnesium phenyl bromide condenses 
with p-anisoin to give a-phenyl-aB-di-p-anisylethane-aB-diol, 

OMe’C,H,-CPh(OH)-CH(OH)-C,H,-OMe, 
m. p. 163—164°, which when dehydrated with sulphuric acid yields 
phenyldi-p-anisylacetaldehyde, CHO*CPh(C,H,-OMe),, m. _ p. 
88—89°, giving an oxime, m. p, 132—133°, and a semicarbazone, 
m. p. 186—187°. This aldehyde is decomposed by alcoholic 
potassium hydroxide, giving phenyldi-panisylmethane, m. 


100—101° (compare Feuerstein and Lipp, A., 1902, i, 768). 
W. G. 


8-Bromoethyl p-Nitrobenzoate. Tue Axssorr Laborarorizs, 
(Brit. Pat., 121578).—The B-bromoethyl ester of p-nitrobenzoic 
acid is prepared by heating a salt of jpnitrobenzoic acid 
with an excess of ethylene bromide, preferably in the presence 
of an amine or of finely divided copper as a catalyst. A 
mixture of 15 grams of the dry sodium salt, 75 grams of 
ethylene bromide, and 0°5—1°‘0 e.c. of diethylamine is heated 
in a sealed tube at 140° for five hours. The product is 
neutralised, the excess of ethylene bromide is removed by distilla- 
tion with steam, and the residue of B-bromoethyl p-nitrobenzoate 
is separated from a small quantity (about 4 grams) of the di-p- 
nitrobenzoic ester of ethylene glycol, which is formed as a by- 
product, by means of a suitable solvent, such as ether. The yield 
of crude product is about 15 grams; the pure B-bromoethy] ester 
has m. p. 51—52°, and may be converted into novocaine (diethyl- 
aminoethyl »aminobenzoate) by combination with diethylamine 
and reduction of the nitro-group. J. F. B. 


Application of Acetylated Phenolcarboxylic Acids to the 
Synthesis of Depsides. Emm Fiscner and A. Rerix Kapisapi 
(Ber., 1919, 52, [B], 72—-77).—Acetylated phenolcarboxylic acids 
can be used instead of the methylearbonato-derivatives for the 
synthesis of the simpler depsides, but the advantages of the new 
method over the old are not so marked as in the case of the 
synthesis of digallic acid (A., 1918, i, 172). 4-p-Acetorybenzoyl- 
oxybenzoic acid, OAc*C,H,CO-O-C,H,-CO,H, microscopic needles 
or long leaflets, m. p. 221—223° (corr.) with previous sintering, 
is precipitated in the form of its sodium salt when an ethereal solu- 
tion of pacetoxybenzoyl chloride and aqueous sodium hydroxide 
are added gradually, with cooling, to a solution of »hydroxy- 
benzoic acid in aqueous sodium hydroxide (1 mol.). In a similar 
way, 4-phydroxybenzoyloxybenzoic acid is converted into the 
acetylated tridepside, and p-hydroxybenzoic acid and triacetyl- 
galloyl (triacetoxybenzoyl) chloride yield p-triacetorybenzoylory- 
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benzoic acid, C,H.(QAc),*CO-O-C,H,’CO,H, microscopic leaflets, 
m. p. 172—173° (corr.). C. 8. 


The Products of the Addition of Benzilic Acid to Aryl 
Thiocarbimides. H. Becker and A. BistrzycKi (Helv. Chim. 
Aeta, 1919, 2, 111—117).—In an earlier paper (A., 1915, i, 245), 
it was shown that benzilic acid and phenylthiocarbimide react to 
form N-phenyl-S-benzhydrylthiocarbamate-a-carboxylic acid. The 
three N-tolyl derivatives, C;H,Me*NH-*CO-S:CPh,°CO.H, have now 
been obtained from the tolylthiocarbimides in the same way, the 
yields being excellent ; the ortho-derivative forms colourless tablets, 
decomp. 139°, the meta-compound decomposes at 141°, and the 
para- at 138°5°. 

These acids readily lose carbon dioxide when heated at 60—100° 
with pyridine, the products being the S-benzhydryl N-arylthio- 
carbamates, NHAr-CO-S:CHPh,. The phenyl derivative forms 
bundles of needles, m. p. 135—-136°; the o-tolyl compound crystal- 
lises in long needles, m. p. 123°5—124- ae the m-to/y/ compound 
forms glistening leaflets, m. p. 101—-102-5°; and the p-toly/ deriv- 
ative forms long prisms, m. p. 149°5—-151°. 

When the acids are boiled with methyl alcohol and concentrated 
sulphuric acid, they yield internal anhydrides, namely, the 


5 : 5-diphenyl-3-arylthiazolid-2 : 4-diones, on og . as 


follows: the 3-phenyl derivative, long, glistening prisms, m. p. 
147°5—148°5°; the o-tolyl compound, large, granular masses of 
hexagonal prisms, m. p. 108—109°; the m-tolyl compound, rect- 
angular prisms, m. p. 96°5—97°5°; the p-tolyl compound, flat 
needles, m. p. 105-5—106°5°. 

Benzilic and thiobenzilic acids react with undiluted phenyl- 
carbimide at 100° to form s-diphenylcarbamide. It is reported 
that this substance suffers decomposition to a certain extent when 
melted (at about 234°) or distilled (about 260°). J.C. W. 


Transformations of some O-Esters of Arylated or 
Alkylated Thiocarbamic Acids. A. Brrrscnarr and A. 
Bistrzyok1 (Helv. Chim. Acta, 1919, 2, 118—132).—In their 
first communication on the condensation of benzilic acid with aryl- 
thiocarbimides in the presence of pure acetic and sulphuric acids 
(A., 1915, i, 245), Becker and Bistrzycki offered an explanation of 
the mechanism of the unusual reaction, which has now been tested 
and found to be justified. They assumed that the first product 
was the expected O-ester, NHAr-CS-O-CPh,-CO,H. Attempts to 
isolate such esters have failed, but closely related substances, with 
which the theory can be tested, have now been obtained by the 
action of the thiocarbimides on the sodium compound of beuz- 
hydrol dissolved in xylene. These esters may be transformed 
readily into the S-esters, NHAr-CO-S-CHPh,, by boiling with 
glacial acetic acid, although in the case of the phenyl compound 
many other methods have been found, including heating at 
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130—135°, or treatment with cold hydrochloric acid. The trans- 
formations by means of acids are explained by assuming that a 
little benzhydrol is liberated by hydrolysis, and is then attached at 
the -C:S group in the form of its acetate or chloride, which is then 
eliminated again from the other position. Theoretically, therefore, 
a trace of such an ester should cause the transformation of an 
unlimited amount of O-ester into S-ester, and the whole theory 
is neatly proved by the fact that the change can indeed be brought 
about by heating with a small quantity of benzhydryl acetate or 
bromide in toluene, thus: 
S-CHPh, 

NHPh-CS-0-CHPh, —> NHPh-C Br (or UAc) 

Nu-CHPh, 


NHPh-CO-S-CHPh, + CHPh,:Br (or OAc) 


The following O-benzhydryl N-arylthiocarbamates are described ; 
their isomerides have been made in the above manner, but are also 
mentioned in the previous abstract: The phenyl derivative, quad- 
ratic prisms, m. p. 123—123°5°; the o-tolyl compound, m. p. 
123°5—124° (decomp.) ; and the p-tolyl compound, decomp. 126°5°. 
O-Benzhydryl N-allylthiocarbamate, 

CH,:CH-CH,*NH-CS:0-CHPh,, 
has also been prepared, in quadratic prisms, m, p. 59°5—-61°5°, and 
converted into the isomeride, CH,.-CH-CH,-NH-CO-S-CHPh,, 
which forms very long prisms, m. p. 114°5—116°5°. 

This transformation seems to depend on the nature of the group 
which wanders, for the benzyl derivative, NHPh-CS-O-CH,Ph, is 
not so changed by acetic acid. 

Benzilic acid will not condense with alkylthiocarbimides under 
the conditions employed in the earlier cases, but if phosphoric 
oxide is added as well as sulphuric acid, the same kind of reaction 
takes place.. Ordinary mustard oil gives N-allyl-S-benzhydrylthio- 
carbamate-a-carborylic acid, CH,:CH-CH,-NH-CO-S-CPh,:CO,H, 
prisms, decomp. about 133°, which is quantitatively converted into 
a-thioldiphenylacetic acid by boiling with 1% potassium hydroxide 
(a more convenient preparation than the earlier one, /oc. cit.), or 
may be changed into the above S-benzhydryl N-allylthiocarbamate 
by heating with pyridine. N-isoButyl-S-benzhydrylthiocarbamate- 
a-carboxylic acid, rhombic tablets, m. p. 123—124° (decomp.), and 
S-benzhydryl N-isobutylthiocarbamate, long, silky prisms, m. p. 
73°5—75°, have also been obtained. 

In the hope of getting a normal O-ester from benzilic acid and 
phenylthiocarbimide, these substances have been heated together 
without diluents at 100°. A reaction, represented by the equation 

aaa , -CPh,°C:NPh 
OH-CPb,:CO,H + 2NPh:C:S = CO, +H,S + i 


was found to take place, the product being 4-phenylimino-3 :5:5- 
triphenylthiazolid-2-one, which crystallises in prisms, m. p. 
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162°5—163°5°, and yields the 3:5: 5-triphenylthiazolid-2 : 4-dione, 
mentioned in the previous abstract, when boiled with acetic and 
sulphuric acids. J.C. W. 


Preparation of Benzaldehyde. Tue Dow Cuemicat Company 
(U.S. Pat., 1272522).—Benzyl bromide is mixed with a solution of 
sodium nitrate or calcium nitrate, and the mixture is heated at 
about the boiling point with constant agitation; the benzaldehyde 
produced is then separated from the aqueous solution of sodium 
bromide and nitrous acid. The reaction takes place between equi- 
molecular proportions of benzyl bromide and sodium nitrate, and 
the benzaldehyde is practically a pure product, whereas that pro- 
duced with benzyl chloride and lead nitrate is always contaminated 
with benzoic acid. J. F. B. 


Preparation of Polymethylcyclohexenones of the Irone 
Type. L. Ruzicka (Helv. Chim. Acta, 1919, 2, 144—161).—For 
the synthesis of perfumes of the type of irone, the author argues 
that it is important to start from compounds in which the ethylene 
linking in the cyclohexene ring is already fixed, such methods as 
those described by Merling and Velde, for example (A., 1909, 
i, 479), being open to question on this point. The conversion of 
a cyclohexenone of the desired type into irone or a similar com- 
pound would be quite a simple matter; thus: 


CMe, CMe, 


f™ 

— cH “CH-CHO —> GM ‘CH-CH:CH-COMe 
CH CHMe GH CHMe 
4 


UH, UH, 


The present communication describes the preparation of two such 
cyclohexenones, but the yields are so poor that further develop- 
ments along these lines seem to be useless. 

The desired cyclohexenones should be most readily obtained from 
the corresponding unsaturated dicarboxylic acids, and these from 
5-ketonic esters by Reformatzky’s method. The chief obstacle is 
the closing of the ring in the case of the dicarboxylic esters. Two 
examples are given. 

A. Preparation of the §-Ketonic Esters._-§-Ketohexoic acid may 
be prepared most readily by the interaction of ethyl sodioaceto- 
acetate and ethyl §-iodopropionate. With suitable apparatus, it 
may also be obtained by heating dihydroresorcinol with barium 
hydroxide and water at 150°. A third method, giving poor results, 
is as follows: fresh ethyl methylenemalonate is treated with ethyl 
sodioacetoacetate solution at 0°, and the ethyl 5-ketopentane-aay- 
tricarborylate so formed, b. p. 198—200°/15 mm., is boiled with 
dilute hydrochloric acid. The 5-ketohexoic acid is readily esterified 
by boiling with alcohol containing a little hydrogen chloride. 

Ethyl 3-keto-a-methylhexoate, b, p. 110—112°/13 mm., and the 
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free acid, b. p. 157—159°/13 mm., are prepared by the interaction 
of a solution of ethyl sodioacetoacetate and ethyl methylacrylate, 
followed by boiling the ethyl e¢-ketohexane-Bd-dicarboxylate so 
formed, b. p. 152—156°/12 mm., with hydrochloric acid. 

Ethyl 6-keto-aa-dimethylhexoate, b. p. 110—115°/13 mm., is 
obtained from the acid, this being formed by heating methyl 
4 : 6-diketo-2 : 2-dimethylcyc/ohexane-l-carboxylate (from mesityl 
oxide and methyl sodiomalonate) with barium hydroxide and water 
at 150° (compare Bredt, A., 1898, i, 264). 

B. Condensations of the 6-Ketonic Esters with Ethyl a-Bromo- 
isobutyrate.—These condensations are brought about by means of 
zinc turnings, and the lactonic esters are isolated in the usual way. 
Ethyl 6-ketohexoate gives the lactone of 5-hydroxy-e-carbethory- 

;' 7 s CO, Et-CMe,*C Me-CH,°CH, 
de-dimethylheptoic acid, 6—c | m.  p. 
176—177°. Ethyl 6-keto-e-methylhexoate yields the /actone of 
5-hydroxy-e-carbethoxry-abe-trimethylheptoic acid, b. p. 169—171°, 
12 mm., and the third ester produces the lactone of 5-hydrowy-e- 
carbethoxy-aabde-tetramethylhe ptoic acid, b. p. 170—175°/12 mm. 

C. Hydrolysis of the 8-Lactonic Esters. —The first twe lactones 
are readily hydrolysed to the esters of unsaturated dicarboxylic 
acids by boiling them with alcoholic hydrogen bromide, but the 
third lactone has a very stable ring. By-Dimethyl-v-heaene-Bt- 
dicarboxylic acid, CO.H:CMe,*CMe:CH-CH,°CH,°CO,H, from the 
first lactone, forms stout needles, m. p. 108—109°, gives an ethyl 
ester, b. p. 153—157°/12 mm., and yields acetic, 7sobutyric, and 
succinic acids on oxidation with permanganate. By-Dimethyl-Av- 
heptene-BU-dicarborylic acid, from the second lactone, has m. p. 
84—85°, and its ethyl ester has b. p. 153—157°/12 mm. 

D. Preparation of the Polymethylcycloherenones.—When the 
ester of the above hexenedicarboxylic acid is boiled with sodium 
powder in benzene, it yields a small quantity of ethyl 4-keto-2:3:3- 
trimethyl-A-cyclohexene-1-carboxylate, most of the material suffer- 
ing complex condensation. This ester gives 2:3:3-trimethyl-a 
cycloheren-4-one on hydrolysis, b. p. 85—90°/12 mm.; semicarb- 
azone, m. p. 168—171°. When methylated and then hydrolysed, it 
also forms 2:3:3: 5-tetramethyl-Al-cyclohexen-4-one, b.  p. 
90°/12 mm.; semicarbazone, m. p. 196—197°. 

Displacement of the ethylene linking occurs if the unsaturated 
dicarboxylic acids are heated with acetic anhydride and then dis- 
tilled. The hexenedicarboxylic acid yields 3:4:4-¢rimethyl-A'- 
cycloheren-5-one, b. p. 85—90°/14 mm., semicarbazone, m. p. 
185—187°, which may be reduced by sodium and alcohol to 1 :2:2- 
trimethyleyclohexan-3-ol, b. p. 85—87°/15 mm. The hepetenedi- 
carboxylic acid yields 3:4:4:6-tetramethyl-Al-cycloheren-5-one, 
b. p. 80—85°/13 mm.; semicarbazone, m. p. 178—179°. 
J.C. W. 


The Reduction of Aromatic Ketones. W. D. Conen (Rec. 
trav. Chim., 1919, 38, 113—131).—In continuation of previous 
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work (compare this vol., i, 124), the author has studied the reduc- 
tion of a number of substituted benzophenones by aluminium 
amalgam in alcohol, and determined the proportions of substituted 
benzhydrol and benzopinacone formed in each case. The propor- 
tion of benzhydrol to benzopinacone is found to depend directly on 
the velocity with which the pinacone is decomposed in alkaline 
solution to give the hydrol and the ketone. Thus, then aluminium 
amalgam is, at the moment of reduction, a slightly alkaline reagent 
and promotes the secondary reaction, the products of which are 
dependent on the velocity with which the primary product, the 
pinacone, is attacked. The course of the reaction in the reduc- 
tion of benzophenone consists of the preliminary formation of 
diphenylhydroxymethyl, CPh.-OH, which is immediately trans- 
formed into pinacone. 

o-Chlorophenyl p-tolyl ketone, m. p. 99°5°, is obtained by the 
condensation of o-chlorobenzoyl chloride with toluene in the 
presence of aluminium chloride. It yields 2-chloro-4/-methylbenz- 
hydrol, m. p. 67°, and 2-chloro-4'methylbenzopinacone, m. p. 
175—-176°. p-Chlorophenyl p-tolyl ketone, m. p. 118°, similarly 
prepared, gives only the corresponding Aydrol, m. p. 67°5°, by 
reduction in neutral solution, and the pinacone, m. p. 178°, by 
reduction in acid solution. 


Some Ketone Condensation Reactions. Sven Boprorss 
(Ber., 1919, 52, [B], 142—145).—The author has shown (A., 1917, 
i, 223; 1918, i, 229) that Widman’s reaction (A., 1913, i, 1219; 
1916, i, 406; 1917, i, 221) is not a general one for aldehydes. It 
is of interest, therefore, to ascertain what course the Erlenmeyer 
reaction will take when derivatives of chloroacetic acid other than 
the ethyl ester are employed. An alcoholic solution of benz- 
aldehyde (14 mols.) and chloroacetanilide cooled in a freezing mix- 
ture yields by treatment with sodium ethoxide solution and sub- 
sequent acidification with dilute acetic acid a8-orido-B-phenyl pro- 


pionanilide, _— >CH-CO-NHPh, colourless needles, m. p. 142°. 


Phenyl aB-dichloro-B-m-nitrophenylethyl ketone, 
COPh-CHCI-CHC1-C,H,-NO,, 
colourless crystals, m, p. 148°, is obtained by saturating a glacial 
acetic acid solution of w-chloroacetophenone and m-nitrobenz- 
aldehyde with hydrogen chloride in the cold, and also by leading 
chlorine into a solution of phenyl m-nitrostyryl ketone in the same 
solvent. 

Cuminaldehyde and acetophenone, condensed by means of 
methyl-alcoholic sodium methoxide, yield phenyl isopropylstyryl 
ketone, CsH,Pr6-CH:CH-COPh, b. p. 225—227°/15 mm. (slight 
decomp.), which forms a dibromide, needles, m. p. 119—119°5°. 

C. S. 


Theory of Colour Lakes. Action of Potassium Ferri- 
cyanide on Alizarin in Alkaline Solution and the Constitu- 
tion of Hydroxyanthraquinones. Oskar Baupiscu (Ber., 1919, 
52, [B], 146—147).—A claim of priority over Scholl and Zinke 
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(this vol., i, 25. Compare also Baudisch, A., 1917, i, 356, 556; 
Baudisch and Klaus, 7bid., i, 331). C. 8. 


Optically Active Pinene Nitrosochloride, and Synthetic 
Active Pinene. E. V. Lynn (J. Amer. Chem. Soc., 1919, 41, 
361—368).—In the preparation of the nitrosochloride from pinene 
by Wallach’s method, it is well known that the yield of crystalline 
product varies inversely with the optical activity of the specimen, 
whilst the mother liquor remains blue for some time with the most 
active oils. An obvious suggestion, therefore, is that the active 
nitrosochlorides are more soluble than the inactive one, but Tilden 
offered another explanation of the poor yield (T., 1904, 85, 
759—764). By varying the conditions of the experiment, some- 
what better yields may be obtained and the active nitrosochlorides 
actually isolated. 

Equal volumes of pinene, ethy] nitrite, and alcohol are mixed 
and treated at —5° with the requisite amount of hydrogen chloride 
dissolved in alcohol. Crystals of inactive pinene nitrosochloride 
are removed after half an hour, and the mother liquor is then 
diluted with alcohol and left at — 10°, when the active modification 
gradually separates. The dextro-variety was obtained in this 
instance from American turpentine, and the levo-modification from 
Oregon or Canada balsams. Active pinene nitrosochloride crystal- 
lises in transparent or cotton-like needles, m. p. 81—81°5°, 
[a], +322°, and is appreciably soluble in most organic media. It 
reacts with benzylamine to form the compound, 

Cy>H:N-O-NH-CH,Ph, 

m. p. 144—145°, [a],, +92° in acetone, and with piperidine to give 
a similar compound, crystallising in rosettes, m. p. 84°, [a], +50°. 
With alcoholic alkali hydroxide, it reacts to form nitrosopinene, and 
with aniline to give aminoazobenzene and active pinene; b. p. 
155—159°, n,, 1°470, [a], +53°75° in 4% alcoholic solution. This 
“regenerated ’’ d-pinene gave an inactive hydrochloride, like the 
natural product. 

The existence of active nitrosochlorides in the mother liquors 
does not by any means fully account for the poor yields. Even 
inactive pinene only gives about 50% of the theoretical yield. As 
the blue solution deposits its colourless crystals, a gas is evolved 
which Tilden suggested might be nitrous oxide. It is now con- 
clusively proved to be nearly pure nitrogen, and its volume agrees 
closely with that of the nitrogen unaccounted for. The mother 
liquor has been briefly examined, and found to be a complex 
mixture. J.C. W. 


Keto-cineole. Guipo Cusmano (Gazzetta, 1919, 49, i, 26—38).— 
When heated with ethy! alcohol, a-terpineol nitrosochloride is con- 
verted in satisfactory yield into keto-cineole-oxime, and this with 
nitrous acid gives quantitatively the pernitroso-compound, from 
which the free ketone is obtained, also quantitatively, by treatment 
with concentrated aqueous ammonia (compare Cusmano and Linari, 
A., 1912, i, 272). 
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Saturated cyclic ketones containing ten carbon atoms in the 
molecule and possessing the -CO-CH,° grouping and the general 
structure of keto-cineole may be divided into two groups: 
(1) menthone, tetrahydrocarvone, and tanacetone, and (2) camphor 
and pinocamphone. All show the same reactions of the carbonyl 
and of the adjacent methylene group, and opening of the funda- 
mental hexamethylene nucleus between the carbonyl and the 
neighbouring tertiary (or quaternary) carbon atom is possible in 
all cases ; rupture between the carbonyl and the methylene in addi- 
tion is, however, possible only with the ketones of the second group. 
With the latter, which possess a “bridge,” keto-cineole must be 
classed. Keto-cineole exhibits marked physiological activity, which 
is to be investigated. 

Reduction of keto-cineole oxime by means of sodium and boiling 
amyl alcohol yields as one product an aminocineole, which forms a 
crystalline platinichloride, (C,>H,,O*NH,)s,H,PtCl,,2H,O, m. p. 
233° (decomp.). 

Inactive keto-cineole forms shining, white, lamellar crystals, 
m. p. 42°, and yields a semicarbazone, m. p. 220°, and a phenyl- 
hydrazone, C,,H,,O°N,HPh, m. p. about 160°, which gradually 
loses phenylhydrazine. 

The use of inactive a-terpineol mixed with some of the dextro- 
rotatory form results in the formation of inactive and active keto- 
cineole-oximes. The active oxime forms prismatic crystals, m. p. 
168°, [a]> in methyl alcohol —11°8°. The active keto-cineole 


forms colourless, lamellar crystals, m. p. about 50°, [a]” —44°0°. 
Although keto-cineole contains two asymmetric carbon atoms, the 
optical activity, as is shown by the scheme of the synthesis, 


CMe 


*CH—--CMe, 
I 
CMe,-OH (1) 


is due only to the one marked with an asterisk, this being pre- 
existent in the active a-terpineol. yo @ S 


Halogenated Compounds of Keto-cineole. (Guipo Cusmano 
(Atti R. Accad. Lincei, 1919, [v], 28, i, 783—83. Compare pre- 
ceding abstract).—Keto-cineole is readily converted into mono- 
chloro-(or monobromo-)keto-cineole (annexed formula), but further 

halogenation results in the formation of deriv- 

CH,—CMe—CO atives of carvomenthone (tetrahydrocarvone). 
Py | The structure of the monohalogenated com- 

; pounds is established by the action of 

CMe, potassium permanganate (three atoms of 

_—, 4, oxygen per molecule of halogen derivative) or 
a of dilute potassium hydroxide solution, which 


i, 214 ABSTRACTS OF CHEMICAL PAPERS. 


converts them into cineolic acid, this reaction being similar to the 
transformation of analogous camphor derivatives into camphoric 
acid. When treated with hydrogen bromide in ethereal solution, 
keto-cineole yields 1:8-dibromocarvomenthone (/oc. cit.); the 
latter, and not 1:3:8-tribromocarvomenthone, is also obtained by 
the action of hydrogen bromide on monobromoketo-cineole under 
similar conditions, transformation of the cineole “bridge” being 
accompanied by elimination by reduction of the bromine atom 
from the methylene group next to the carbonyl. 

Monochloroketo-cineole, C,,H,;0,Cl, forms shining, elongated 
prisms, m. p. 78°, and volatilises unchanged (compare Cusmano, 
this vol., ii, 61). 

Monobromoketo-cineole, C,y,H,,0.Br, forms transparent, colour- 
less, prismatic crystals, m. p. about 90°, and when volatilised emits 
an odour of keto-cineole. By bromine (2 atoms per mol.) in 
chloroform solution, it is converted into a compound, which 
erystallises in nacreous, lamellar crystals, m. p. 143°, and appears 
to be a tetrabromotetrahydrocarvone, C,,H,,OBr,. =. oe oe 


Digitalis Glucosides. XXXIX. H. Kiviani (Ber., 1919, 52, [B), 
200—205).—After many years of disappointment, the author has 
now succeeded in degrading a compound of the digitalis series, 
namely, digitogenic acid (A., 1902, i, 46), to simpler substances 
which may open up the way to a final elucidation of the composition 
of the glucosides. 

When heated at 100° with ten times its volume of 50% alcohol 
and concentrated hydrochloric acid in the proportion 25:1, digito- 
genic acid is hydrolysed to a lactone, CgH,,0, (this may be corrected 
in the future), m. p. 93°, [a], —79°5°, and a monobasic acid, 
Cyp)H gO, (or CopH ,0%), which crystallises well from diluted acetic 
acid with 0°5H,O, has m. p. 112°, [a], —79°8°, and forms a 
magnesium salt with 6H,O. J.C. W. 


Saponins. I. E. Winrersrein and M. Maxim (Helv. Chim. 
Acta, 1919, 2, 195--203)._-A short summary of the present know- 
ledge of saponins is given, and attention is directed to the need 
for more extensive studies of the sapogenins which remain when 
these glucosides are hydrolysed. For a preliminary investigation 
of this sort, the authors have chosen the saponins of the horse 
chestnut and the soap-berry (Sapindus saponaria). These may be 
isolated as follows. The crushed or powdered material is extracted 
with ether, then with warm 95% alcohol in the presence of calcium 
carbonate, and the alcoholic extract is evaporated, diluted with 
water, and digested with lead hydroxide for several days. After 
filtering and removing lead from the filtrate, the solution is con- 
centrated in a high vacuum. For the further purification of the 
saponins, dialysis may be advisable, as the plant material contains 
a good deal of sucrose. : 

Horse-chestnut saponin is readily hydrolysed by dilute acids in 
the cold. Sapindus saponin, however, is only partly degraded by 
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cold acids. It appears to be a mixture of glucosides, which gives 
a mixture of pentosides when partly hydrolysed (‘initial 
sapogenins ’’), these being converted into the “end sapogenins’”’ by 
means of warm acids. A pentoside is also formed when the 
saponin is left with dilute hydrogen peroxide at 40° tor some days. 
The sugars present include d-fructose and d-glucose, and rhamnose 
and arabinose in the ratio 1:2 or 1:3, and the approximate com- 
position of the saponin is roughly 33—35% “end sapogenin,” 45% 
hexoses, and 15% pentoses. 

Sapindus saponin may be brominated in methyl-alcoholic solu- 
tion. The product has just the same foaming power as the original 
saponin, but is no longer hemolytic; in fact, it hinders the hemo- 
lytic activities of other saponins. 

Only about 6 grams of pure sapogenin can be obtained from 
100 grams of the crude saponin. The compound, C,gH,,03, has 
m. p. 319°, forms a mono-acetate, gives a fluorescent dye when 
condensed with resorcinol, and yields naphthalene derivatives on 
oxidation. J. C. W. 


Curcumin. PrapsuttA Cuanpra Guosn (T., 1919, 115, 
292-299). 


Tannins. I. Hamameli-tannin. Kari Freupensere (Ber., 
1919, 52, [B], 177—185).—Although the constitutions of Chinese 
and Turkish tannins have been elucidated in all essential points 
by the work of Fischer and his collaborators (1912-1918), the last 
remaining problems will evidently require time for their solution, 
because these naturally occurring amorphous substances are very 
probably inseparable mixtures of very nearly related polygalloyl- 
glucoses. Griittner’s hamameli-tannin is, however, a crystalline, 
and therefore probably individual, substance. With regard to its 
constitution, the only fact known is that it contains gallic acid 
and a new sugar (Fischer, A., 1913, i, 1352). Titration shows that 
there is no free carboxyl group. By treatment with diazomethane 
in acetone solution, hamameli-tannin yields a friable methyl 
derivative which yields gallic acid trimethyl ether by hydrolysis 
with W-sodium hydroxide. The prolonged treatment with 5% 
sulphuric acid required to hydrolyse the tannin also causes changes 
in the sugar produced. The author has therefore hydrolysed a 
dilute aqueous solution of the tannin covered with toluene with 
tannase (the preparation of which is described; dextrose must be 
removed), and obtained gallic acid and a sugar (calculated as a 
hexose) in quantities corresponding with the formula of a digalloyl- 
hexose. 

The sugar, which has been obtained only as a yellow, viscous, 
levorotatory syrup, has not been identified; it appears to contain 
a normal chain of six carbon atoms. C. 8. 


Formation of Flavone or Coumarone Derivatives from 
Hydroxychalkones. J.Tampor and Hans Guster (Helv. Chim. 
Acta, 1919, 2, 101—111).—Tambor has recently developed an easy 
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method for the synthesis of hydroxyflavones, namely, by the 
action of alcoholic potassium hydroxide on the dibromides of acet- 
oxychalkones (A., 1916, i, 831), and Oesterle and Kueny have 
used this process in showing the connexion between homoeriodictyol 
and luteolin (A., 1917, i, 703). It is now shown, however, that 
flavones are not always formed, coumarones or coumaranones 
resulting in some cases. Whether the five- or six-membered oxygen 
ring is formed seems to depend on the position of the substituents 
in the aldehyde component of the chalkone. 

2':4':2-Trihydroxychalkone (2:4-dihydroxyphenyl 2-hydroxy- 
styryl ketone) (Géschke and Tambor, A., 1912, i, 195) is converted 
into the triacetate, glistening needles, m. p. 170—171°, and the 
dibromide of this, which crystallises in long needles, m. p. 144°, is 
warmed with alcoholic potassium hydroxide, and thus condensed 

ene ae ; O-C-CO-C,H,(OH), 
to 2/:4!-dihydroxy-1-benzoylcoumarone, CoA. Uy 
This crystallises as a woolly mass of yellow needles, m. p. 144°, 
forms a colourless diacetate, m. p. 119°, and may be synthesised 
by the condensation of resorcinol with coumarilic chloride in the 
presence of aluminium chloride. 

The methyl ethers of this coumarone are not easily obtained by 
direct methylation. They have been prepared by Rap’s method 
for synthesising 1-benzoylcoumarones (A., 1896, i, 303), namely, 
by the interaction of salicylaldehyde and the mono- or di-methy] 
ethers of w-chlororesacetophenone (A., 1918, i, 395). 2/-Hydroxy- 
4'-methoxy-1-benzoylcoumarone forms small, lemon-yellow tablets, 
m. p. 253° (decomp.), and its acetate has m. p. 166°; 2/:4/-dimeth- 
oxy-1-benzoylcoumarone forms colourless prisms, m. p. 102°. Other 
benzoylcoumarones prepared incidentally, in the same way, include 
2'-hydroxy-4! : 6-dimethozy-1-benzoylcoumarone, dark yellow tab- 
lets, m. p. 253° (decomp.) (acetate, m. p. 180°), from 2-hydroxy- 
3-methoxybenzaldehyde and w-chlororesacetophenone monomethy] 
ether, and 4/-hydroxy-6-methoxy-1-benzoylcoumarone, small, dull 
yellow prisms, m. p. 189°, from the same aldehyde and w-chloro- 
p-hydroxyacetophenone. 

The influence of the position of the substituents is further illus- 
trated by another example. 2-Acetoxyphenyl 4-methoxystyry! 
ketone dibromide yields p-methoxybenzylidenecoumaranone when 
treated with concentrated potassium hydroxide (Herstein and 
Kostanecki, A., 1899, i, 369), whereas 2-acetoxyphenyl 2-methoxy- 
styryl ketone dibromide gives 2/-methoxyflavone. o-Hydroxy- 
acetophenone and o-methoxybenzaldehyde are condensed by means 
of sodium hydroxide to 2-hydroxyphenyl 2-methoxystyryl ketone, 
yellow needles, m. p. 112°, the acetate of which, m. p. 64°, is con- 
verted into the dibromide, OAc‘C,H,-CO-CHBr-CHBr-C,H,-OMe, 
m. p. 101° (decomp.), and then into 2’/-methoxyflavone (2/-methoxy- 
2-phenyl-y-benzopyrone), m. p. 103°, as indicated (compare A., 1912, 
i, 486). For comparison with o-methorybenzylidenecowmaranone, 
this has been synthesised from coumaranone and omethoxybenz- 
aldehyde ; it crystallises in straw-yellow prisms, m. p. 175°. 
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Other Ulenzylidenecoumaranones, prepared from _ suitable 
aldehydes and coumaranone, are as follows: 2-hydroxvy-3-methozy., 
yellow needles, m. p. 212° (decomp.) (acetate, very pale yellow, 
silky needles, m. p. 176°); 2:3-dimethory-, long, pale yellow 
needles, m. p. 130°; 2:4-dimethozry-, slender, bright yellow needles, 


m. p. 182—183°; 4-dimethylamino,, CSH.<>OC# OH, NMey 
very dark red needles, m. p. 170—172°. J.C. W. 


Alkylated Coumaranones, especially 1:1 :4-Trimethyl- 
coumaranone. K. von Auwers and H. Scuirre (Ber., 1919, 52, 
[B], 77—92).—The production of O- and of C-alkyl derivatives of 
certain types of coumaranones has been already described (Auwers, 
A., 1912, i, 484, 486). The parent coumaranones have now been 
examined, 1:4-Dimethyleoumaranone, b. p. 138—140°/22 mm., 
which is best purified by distillation (A., 1915, i, 440), yields by 
acetylation 2-acetory-1 :4-dimethylcoumarone, 


C,H MeCO49Some, 


stout crystals, m. p. 29—30°, b. p. 170°5—171-5°/28 mm., which 
is converted into 1-chloro- and 1-bromo-1 : 4-dimethylcoumaranone, 
respectively, by chlorine or bromine in carbon disulphide solution, 
and easily undergoes fission by treatment with warm acids, being 
converted, therefore, by p-nitrophenylhydrazine hydrochloride in 
aqueous-aleoholic solution into 4-hydroxy-m-tolyl methyl diketone 
di-p-nitrophenylhydrazone (A., 1918, i, 193). 
1:4-Dimethylcoumaranone forms an orime, CyyH,,O.N, colour- 
less needles, m. p. 129°. The ketone, which yields chiefly the 
O-methyl derivative by shaking with methyl sulphate and sodium 
hydroxide solution (A., 1918, i, 27), is converted mainly into 
1:1:4-trimethylcoumaranone by boiling with methyl iodide and 
sodium methoxide solution, or, better, by treatment with sodamide 
and methyl iodide in ethereal solution ; in the former method about 
20%, and in the latter about 5%, of the O-ether is produced. The 
C-ether is separated by conversion into the semicarbazone. The 
proof that the new methyl group is attached in position 1 is 
obtained indirectly by showing that 1:4-dimethyleoumaranone by 
ethylation and 4-methyl-l-ethylcooumaranone by methylation, as 
above, yield the same 1: 4-dimethyl-1- ethylcoumaranone, b. p. 
135—135°5°/18 mm., D® 1:056, n2 1:5359 (semicarbazone, colour- 
less needles, m. p. 184—187°). A second proof is furnished by 
heating 1:1:4-trimethyleooumaranone with sodamide in _ boiling 
benzene or toluene, whereby a-p-tolyloryisobutyramide, 
C,H,Me-0-CMe,°CO-NH,, 
colourless prisms, m. p. 84—85°, is obtained. Cc. S. 


Coumaranones and Hydrindones. Kari von Avwers. and 
ExtsaBetH AvuFrFENBERG (Ber., 1919, 52, [B], 92—113).—In con- 
nexion with the conversion of benzylidene derivatives of substituted 
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coumaranones into flavonols (Auwers and Pohl, A., 1914, i, 981) 
and the fission of the furan ring of coumaranones by semicarbazide 
and certain arylhydrazines (Auwers and Miiller, A., 1918, i, 27), 
the evidence hitherto obtained has allowed certain generalisations 
to be made regarding the influence of substituents on the stability 
of the furan ring (Auwers and Miiller, Joc. cit.). To fortify this 
evidence, the behaviour of a further series of coumaranones towards 
semicarbazide and towards pnitrophenylhydrazine has been 
examined. The coumaranone is treated with semicarbazide hydro- 
chloride (24—3} mols.) and sodium acetate in aqueous-alcoholic 
solution at 40—50° for three to four days, or is heated on the water- 
bath for a few hours with p-nitrophenylhydrazine hydrochloride 
in aqueous-alcoholic solution ; according as the product is a mono- 
or di-semicarbazone or a mono- or di-»nitrophenylhydrazone, the 
furan ring of the coumaranone has not or has been ruptured. 
Thus 4-methoxycoumaranone yields the semicarbazone, CyyH,,O,N,, 
colourless needles, m. p. 225—226°, 5-methoxycoumaranone yields 
the semicarbazone, C, H,,0;Ns, faintly yellow needles, m. p. 
213—215°, 3 : 5-dimethylcoumaranone yields the semicarbazone, 
C,,H,,0.Ns, colourless needles, m. p. 249—251°, and the p-nitro- 
phenylhydrazone, C,\.H,,O,Ns, red needles, m. p. 233°, coumaranone 
yields o-hydroryphenylglyoxaldi-p-nitrophenyliydrazone, 

OH:C,H,C(°N-NH-C,H,-NO,)-CH:N-NH-C,H,-NO,, 
brownish-red, crystalline powder, m. p. about 265°, 5-methyl- 
coumaranone yields 2-hydroxy-p-tolylglyoxaldi-p-nitro phenylhydr- 
azone, m. p. about 260°, 6-methylcoumaranone yields 2-hydroay- 
m-tolylglyoxaldi-p-nitrophenylhydrazone, C.,H,,0;N,, brownish- 
violet, crystalline powder, m. p. about 270°, 5-methoxycoumaran- 
one yields 2-hydrory4-methoryphenylglyoraldi-p-natro phen yl- 
hydrazone, C.,H,g0,N,, brownish-violet, crystalline powder, m. p. 
264°, and 4-methoxycoumaranone yields 2-hydrory-5-methoxy- 
phenylglyoxaldi- -p-nitrophenylhydrazone, reddish-brown,  crystal- 
line powder, m. p. 264°. 1:1:4-Trimethylcoumaranone (preceding 
abstract) yields a p-nitrophenylhydrazone, C,;H,,O,N5, canary- 
yellow needles, m. p. 148°. The results confirm the generalisations 
previously made, to which a fourth is now added, namely, the furan 
ring of 1:1-dialkylcoumaranones is characterised by its special 
stability. 

Since it is possible that the varying stability of the coumaranones 
towards ketone reagents may be conditioned by their varying 
tendency to undergo enolisation, the behaviour of the substances 
during acetylation and during bromine titration by Meyer’s method 
has been examined. No differences could be detected. All the 
coumaranones acetylate smoothly (of course, provided there is 2 
hydrogen atom in position 1). Mever’s bromine method shows 
that the coumaranones in question (that is, coumaranones which 
do not contain an acyl substituent in position 1 [compare Auwers, 
A., 1912, i, 484, 1009]) are almost entirely ketonic in the solid 
state, in the fused state, and even after keeping in alcoholic solu- 
tion for several days. 5-Methoxycoumaranone yields 2-acetory-5- 
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methoxycoumarone, colourless needles, m. p. 74—76°, by treat- 
ment with cold pyridine and acetyl chloride, and 3:5-dimethyl- 
coumaranone yields 2-acetoxry-3:5-dimethylcoumarone, colourless 
needles, m. p. 65—66°, by boiling with acetyl chloride, and 
1-bromo-3 :5-dimethylcoumaranone, yellow needles, m. p. 105°, 
softening at 103°, by treatment with bromine in carbon disulphide 
solution; the bromo-derivative is converted by sodium carbonate 
in boiling aqueous acetone into the ether, 


( C,H,Me<,°>CH) 0, 


colourless needles, m. p. 210-——212°. 

Since a-hydrindones are allied to coumaranones in structure, it 
is not impossible that they also might be ruptured in the 5-ring 
by ketone reagents. However, the following hydrindones all react 
normally with semicarbazide and with -nitrophenylhydrazine: 
1-hydrindone yields a semicarbazone, and p-nitrophenylhydrazone, 
C,;H,;0,Ns, brownish-red leaflets (from xylene) or orange, crystal- 
line powder (from glacial acetic acid), m. p. 234—-235°, 2-methyl- 
1-hydrindone yields a semicarbazone, colourless, crystalline powder, 
m. p. 200° with previous softening, and a p-nitrophenylhydrazone, 
brownish-red, microscopic crystals, m. p. 167—168°, 2-pheny]l-1- 
hydrindone forms a semicarbazone, stout crystals, m. p. 211—212°, 
and a p-nitrophenylhydrazone, red crystals and yellow leaflets, both 
having m. p. 174°, and changeable the one into the other by 
crystallisation from suitable solvents, 3-phenyl-1-hydrindone forms 
a semicarbazone, colourless crystals, m. p. 223-—-225°, darkening at 
218°, and a p-nitrophenylhydrazone, brick-red crystals, m. p. 
220—221°, and 6-methory-2-methyl-\-hydrindone, b. p. 148°/ 
10 mm., D? 1-116, Dj" 1:1188, 2, 1°55310, 2, 1°55884, 2, 1°57529 
at 16°9°, prepared from B-p-methoryphenyl-a-methylpropionyl 
chloride, OMe-C,H,-CH,-CHMe-COCI, b. p. 167°/23 mm. (the 
acid itself, C,,H,,0,, colourless needles and prisms, m. p. 40°, b. p. 
308°, is obtained from ethyl p-methory-a-methylcinnamate, b. p. 
176—177°/15 mm., D}°* 1:0894, D? 1-085, m, 1°56213, np 1-57009, 
Nn, 1°59339 at 15°6°, which is itself obtained by warming Wallach’s 
ethyl 8-hydroxy-8-pmethoxyphenyl-a-methylpropionate with phos- 
phoryl chloride), forms a semicarbazone, colourless, crystalline 
powder, m. p. 215—-216°, and p-nitrophenylhydrazone, yellow 
needles, m. p. 163—164°. 

Since the hydrindone last mentioned corresponds in structure 
with 4-methoxy-l-methylcoumaranone, which is most easily 
ruptured by semicarbazide, it is improbable that any member of 
the hydrindone series can be ruptured by ketone reagents. None 
of them exhibits the character of an enol ; they cannot be acetylated 
and do not absorb bromine in the Meyer titration method. Only 
in one case has the 5-ring of a hydrindone given evidence of in- 
stability ; 2-phenyl-1-hydrindone, after exposure to air for three 
months, yields B-deoxybenzoin-o-carboxylic acid by auto-oxidation 
(compare Salway and Kipping, T., 1909, 95, 116). C. §. 


ABSTRACTS OF CHEMICAL PAPERS. 


Spectrochemistry of Coumaranones and of Allied Bicyclic 
Ketones. K. von Auwers (Ber., 1919, 52, [B], 113—129).—It has 
been shown (preceding abstracts) that the coumaranones behave as 
desmotropic substances towards chemical reagents, but in the solid 
or fused state are almost entirely ketonic. The same conclusion is 
reached on spectrochemical evidence. For coumarones of the type 


<. Son, the mean values of the specific exaltations are 
Ex, +0°67, HS,+0°72, ES,-—%,+37% and HS, -— %, + 40% (A., 1915, 
ii, 297), and for those of the type Ro OR Sop” ES, +087 
FX, +092, HS,-3,+46% and FR 3.451%, In both cases R’ 
may be alkyl or alkyloxy-groups. When the constants of the 
coumaranones are calculated on the assumption that these are 
hydroxycoumarones, the mean values are HS,+0°74, /3,+0°83, 
HS, — , + 70% and HS,—S,+82%. The exaltations of the refractions 
agree with those of the coumarones, but not those of the dispersions, 


Coumaranones of the type R<O OSCR’ R” must be ketonic. The 


constants for such are EX, +1 ‘31, EX,+1°41, HS, - 3, +89% and 
ES, - S, +1059. The mean values of coumaranones which are 
capable of enolisation, caleulated for the ketonic formula, are 
BS, +137, ES,+148, BS,-3,+86% and NS,-3,+97%, values 
which agree with those of the preceding coumaranones. The 
optical evidence shows, therefore, that all coumaranones as_ yet 


examined are ketonie and not enolic in structure. It is also shown 
apectrocneenionliy that the so-called coumaranonecarboxylic ester is 
really the enol, 2-hydroxyeoumarilic ester, a result which confirms 
the chemical evidence (A., 1912, i, 1009). 

It has been shown (Auwers, A., 1918, ii, 343) that 1-hydrindones 
and 1- -ketotetrahydronaphthalenes exhibit higher exaltations than 
the homologues of acetophenone structurally allied to them. <A 
further example is presented by 6-methoxy-2-methyl-l-hydrindone 
(preceding abstract) when compared with 3-methoxyacetophenone. 
The same phenomenon is seen with heterocyclic ketones containing 
two ring systems, such as the coumaranones and the chromanones. 
However, when the carbonyl group in a bicyclic ketone is not 
attached to the aromatic nucleus, no conjugation occurs, and such 
substances should be optically normal. This is practically the case 
with 2-hydrindone and the lactone of o-hydroxyphenylacetic acid, 
for which the values H3,+0°40 and +0°10, #S,+0-42 and 0°11, 
EX,-%,+14% and +13%, and ES,-%,- and +14% respectively 
are recorded. Cc. S. 


Guvacine. K. Hess and F. Lermsranpr (Ber, 1919, 52, 
[B], 206—212. Compare A., 1918, i, 401—403).—In the earlier 
paper, guvacine was said to be demethylated arecaine, and dihydro- 
guvacine to be identical with ‘sonipecotinic acid. Freudenberg, 
on the other hand (//id.), claimed that guvacine is demethylated 
arecaidine, which would make dihydroguvacine identical with 
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nipecotinic acid. Hess now agrees with Freudenberg, and with 
Winterstein and Weinhagen (this vol., i, 171). The discrepancy 
was due to the properties of isonipecotinic acid and dihydroguvacine 
not being sufficiently well established, and to the fact that a speci- 
men of supposed nipecotinic acid obtained from _ technical 
“a-picoline” proved, after all, to be ¢sonipecotinic acid. 

Guvacine is therefore 1:2:5:6-tetrahydropyridine-3-carboxylic 
acid, guvacoline is its methyl ester, arecaidine its l-methy] deriv- 
ative, and arecoline the methyl ester of this, whilst arecaine is to 
be cancelled. 

The statement in the earlier paper that methylguvacine gives the 
ethyl ester of guvacine when boiled with alcoholic hydrogen chloride 
is also in need of correction. The ester arose from unmethylated 
guvacine, and the ethyl ester of methylguvacine was left in the 
residue from the distillation. 

The following table gives the corrected data for the decomposition 
temperatures of dihydroguvacine (from guvacine regenerated from 
guvacoline), nipecotinic acid (Ladenburg), and isonipecotinic acid, 
and their hydrochlorides, platinichlorides, and aurichlorides : 


Acid. HCl. Pt. Au. 
isoNipecotinic acid... 328° 280° 245° 213—214° 
2 (1H,,0) 
Nipecotinie acid 249—2! 239—240° 212—213° 195—197° 
Dihydroguvacine ... i 232—234° 235° 195° 


J.C. W. 


The Mobility of Hydrogen Atoms in Organic Molecules. 
Action of Phenylhydrazine on Dioxindoles. J. Marriner 
(Compt. rend., 1919, 168, 689—691).—Dioxindole and five of its 

homologues, when acted on by phenylhydr- 

— azine, all gave phenylhydrazones of the type 

| oy nase of the annexed formula, one molecule of the 

ys phenylhydrazine acting as an oxidising agent 

NH and the other combining to give the hydrazone. 

Thus, in all these cases, a hydrogen atom 

attached to a carbon atom which was joined to a second carbon 
atom carrying a double linking was mobile. W. G. 


New Isomerism of the Isatogens. Paut Ru«ewi (Ber., 1919, 
52, [B], 1—8).—-It is customary at present to represent isatogens 
by a quinonoid formula, CY O}> CR: By heating certain 
intensely coloured isatogens with alcoholic hydrogen chloride under 
pressure, the author has obtained less intensely coloured isomerides, 
for which there appears to be no formula possible except Baeyer’s 


original formula for isatogens, namely, oda This formula 


accords well with the properties of the new isomerides. Thus 
6-nitro-2-phenylisatogen, NO, CHy< NG >CPh, is converted into 
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the isomeride, O<nenay” ~~ 
151—152°, which remains unchanged in pyridine solution after 
prolonged exposure to sunlight, forms an oxime, C,yH,O,N3, yellow 
crystals, m. p. 180—181° (decomp.), and differs from 2 :4-dinitro- 
tolan in being saturated and in being precipitated unchanged by 
the addition of water to its solution in concentrated sulphuric acid. 
Similarly, quinonoid ethyl 2-phenylisatogen-6-carboxylate is con- 
verted into an isomeride, faintly yellow needles, m. p. 
100°5—101°5°, and methyl isatogenate is converted by methyl- 
alcoholic hydrogen chloride at the ordinary temperature into an 
isomeride, citron-yellow needles, m. p. about 165° (decomp., 
beginning at about 150°). The latter isomeride in acetone solution 
containing sodium iodide yields no iodine by acidification, whereas 
the corresponding quinonoid ester produces a considerable quantity 
by similar treatment. C. S$. 


» pale yellow needles, im. p. 


Amino-derivatives of N-Methylphenazthionium. F. Krnr- 
MANN and Pavu.ine Zyss (Ber., 1919, 52, [B], 130—141).—The two 
series of salts of V-methylphenazthionium correspond optically with 
those of phenazthionium, but are considerably less stable (Kehr- 
mann and Sandoz, A., 1918, i, 126). Since it is known that the 
introduction of electropositive groups, such as alkyl and amino- 
groups, into the chromogens of “onium” dyes renders the salts 
more stable towards water, amino-derivatives of V-methylphenaz- 
thionium have been prepared. The salts, however, are less stable 
than was anticipated. 

3-Nitro-N-methylthiodiphenylamine S-oxide, 


NM 
NO,-CpH,<g,,- > C,H 


citron-yellow crystals, m. p. 177°, is obtained by the action of the 
strongest nitric acid in glacial acetic acid on V-methylthiodipheny]- 
amine with cooling and the subsequent addition of water. By 
using twice the quantity of nitric acid, 3: 6-dinitro-N-methylthiodi- 
phenylamine S-ovxide, NO,*CpHy< AMES C,HyNO,, is obtained, 
pale yellow prisms, darkening at 280° and decomposing without 
melting at a higher temperature. The position of the nitro-groups 
in the para-positions to the nitrogen atom is proved by the identity 
of these nitro-derivatives with the products of the methylation of 
3-nitro- and of 3:6-dinitro-thiodiphenylamine S-oxide (unpub- 
lished observations with Schmajewski). By reduction in alcoholic 
suspension with stannous chloride and hydrochloric acid, the mono- 
nitro-derivative yields the colourless stannichloride, and ultimately 
the hydrochloride of 3-amino-V-methylthiodiphenylamine, which is 
extremely unstable on account of its tendency to oxidise. By 
acetylation with sodium acetate and boiling acetic anhydride, the 
hydrochloride yields 3-acetylamino-N-methylthiodiphenylamine, 
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NHAcO,H,< M0, 4, colourless needles, m. p. 169°. The 


acetyl derivative in glacial acetic acid solution is converted by 
aqueous sodium nitrite into 3-acetylamino-N-methylthiodiphenyl- 
amine §8-oavde, NHAc‘C,Hy< yy > C,H, colourless crystals, 
decomp. about 235°, and by concentrated aqueous ferric chloride 
into the ferrichloride, black needles, of the meriquinonoid dye, 
which is converted by perchloric acid solution into the perchlorate, 
Cyy)Hog0,9N,Ci,S,, bluish-black needles. When 3-acetylamino-J- 
methylthiodiphenylamine is boiled with 50% sulphuric acid, a 
cherry-red solution of the meriquinonoid sulphate of the acetylated 
base is obtained. This becomes orange as the acetyl group is hydro- 
lysed, and ultimately olive-green when the solution is treated with 
hydrogen peroxide and concentrated sulphuric acid. The olive- 
green colour of the di-acid salt of the holoquinonoid dye remains 
at first unchanged after diluting the solution with ice-water, but 
rapidly becomes dirty blue as the salt hydrolyses. 

A similar series of compounds is obtained from 3:6-dinitro-- 
methylthiodiphenylamine S-oxide, namely, 3: 6-diamino-N-methyl- 
thiodiphenylamine dihydrochloride, unstable, colourless needles, and 
its quinonoid oxidation product, which is isolated as the diper- 


chlorate, NH, CH, <1) >C,;H,*-NH, or 
~ 4 
C10, NH,:0,H, <M) So, Hy NH, 


violet leaflets with copper lustre (this salt is not hydrolysed by 
water), 3:6-diacetylamino-N-methylthiodiphenylamine, colourless 
needles, m. p. 265°, and 3:6-diacetylamino-N-methylthiodiphenyl- 
amine 8-oxide, almost colourless crystals, decomp. about 270°. 


C. S. 


3 : 2'-Diquinolyl-2-carboxylic Acid. K. von Innarowicz and 
Sr. von NrEmENTowskKI (Ber., 1919, 52, [8B], 186—188).—2-Cyano- 
1-benzoyl-1 : 2-dihydro-3 : 2'-diquinolyl, CN-C,H,BzN-C,H,N, honey- 
yellow crystals, m. p. 210°, is obtained by adding benzoyl] chloride 
to a suspension of 3:2/-diquinolyl in aqueous potassium cyanide 
solution (compare Reissert, A., 1905, i, 472, 925). When left with 
concentrated hydrochloric acid for twenty-four to forty-eight hours, 
it is hydrolysed, and, after neutralisation with sodium hydroxide, 
yields 3:2/-diquinolyl-3-carborylic acid, CygH,,0,N,, microscopic 
plates of rhombic habit, m. p. 192° (decomp.), which forms a 
silver salt, exhibits also basic properties, and is converted into 
3:2/-diquinolyl by heating. C. 8. 


Syntheses of 8 : 8’-Dihydroxy-5 : 5’-diquinolyl and a Case 
of Direct Chlorination by means of Ferric Chloride. L. T. 
Bratz and Str. von Nrementows«x1 (Ber., 1919, 52, [B], 189-194). 
~-When a solution of 8-hydroxyquinoline in about 3% hydrochloric 
acid is boiled with ferric chloride solution (80 grams in 200 grams 
of water) for two hours, and then basified with sodium hydroxide 
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solution and the black precipitate boiled with concentrated 
aqueous sodium hydroxide, the alkaline solution contains as the 
chief product of the reaction 5 :7-dichloro-8-hydroxyquinoline, the 
by-products being 5-chloro-8-hydroxyquinoline and the dihydroxy- 
diquinolyl described below. 

When a 0°3% aqueous solution of 8-hydroxyquinoline at about 
40° is treated with ferric chloride solution (35 grams in 100 grams 
of water), and is then treated as above, 8:8/-dihydrowry-5:5’- 
diquinolyl is obtained in considerable quantity, together with 
chlorinated products. The formation of the latter is avoided by 
using ferric sulphate in place of ferric chloride. The dihydroxy- 
diquinolyl, C,,H,,O,N,, forms brownish-yellow crystals, m. p. 
320—322°, softening at 510°, It is soluble in dilute mineral acids 
and alkalis, forms a hydrochloride, C,,H,.0.N.,2HC1,2H,0, 
yellow crystals, and diacetyl derivative, crystals, m. p. 187°, soften- 
ing at 180°, and has been prepared from 3: 3/-diamino-4 : 4/-dihydr- 
oxydiphenyl by the Skraup reaction. C. 8. 


Four-membered Cyclic Ureas. I. History and Nomen- 
clature. Wittiam J. Hare (J., Amer. Chem. Soc. 1919, 41, 
370—378).—In 1869, Schiff obtained condensation products of 
urea with certain aldehydes, to which he assigned structures based 


on the ring system, —N <O>nN- Since that time, Schiff’s theory 


has been practically abandoned (see, especially, Dixon’s work on 
the formaldehyde reaction, T., 1918, 113, 238), but other com- 
pounds have been discovered which unquestionably contain this 
heterocyclic system (see Fromm, A., 1893, i, 575; 1906, i, 656; 
1913, i, 207; Frerichs and Hartwig, A., 1906, i, 74, 163; Senier 
and Shepheard, T., 1909, 95, 504). 

In the further development of the subject which the ‘author con- 
templates, a proper system of nomenclature for these four- 
membered ring compounds is desirable. Names with the root 
“diaz-’’ would be rational, but in recognition of Fromm’s work 
as the pioneer, and of his terms “alduret”’ and “keturet,”’ the 
following arrangement is adopted: 


UNA, NY 
CHx* 3; CO CH, 
*\ NH’ *\nwH% \nZ 


Uretidone. Uretidine. Urete. 
._N— 
CH GO \co 
NH 


Uretine Uretone. 


N 
‘SCH, cH? SCH 


J.C. W. 


Four-membered Cyclic Ureas. II. Condensation of 
isoCyanic Acid with a Schiff Base. Wiitiam J. Hare and 
Norsert A. Lance (J. Amer. Chem. Soc., 1919, 41, 379—388).— 
When finely powdered potassium cyanate is stirred into a cold 
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concentrated solution of benzaldazine in glacial acetic acid and the 
solution is left in a vacuum desiccator over soda-lime for a few 


days at 0°, 1:4-diphenyluretidone, CHPh<NE">CO, slowly 


separates in slender needles, m. p. 224—-225° (decomp.) (compare 
the result obtained by Bailey and Moore under other conditions, 
A., 1917, i, 355). The compound forms a 3-acetyl derivative, m. p. 
237°, and yields benzaldehyde and phenylcarbamide on hydrolysis. 
It cannot, however, be obtained by the condensation of these two 
substances. If warmed together or mixed with a little alcohol and 
a few drops of sulphuric acid, they yield benzylidenebisphenyl- 
carbamide, CHPh(NH-CO-NHPh),, m. p. 198—199° (decomp.), 
whilst condensation with alcoholic hydrogen chloride furnishes the 
hydrochloride of phenyl-a-ethoxybenzylcarbamide, which is hydro- 
lysed to the free base, NHPh-CO-NH:CHPh-OEt, an amorphous 
substance, softening at 150—155°, when its alcoholic solution is 
poured into water. 

Benzylidene-ethylamine reacts with isocyanic acid in quite a 
different manner; no crystals separate, but if the acetic acid is 
removed by a current of steam, 4:6-diketophenyl-1-ethylhexa- 
hydro-1 :3:5-triazine, CHPh Go came, may be isolated in 
clusters of needles, m. p. 226°. 

Staudinger has already directed attention to the similarity 
between carbimides and ketens with respect to their reactions with 
unsaturated compounds (A., 1917, i, 666), and it is noteworthy 
that he has found the same kind of divergence between benzylidene 
derivatives of aromatic and aliphatic amines as that illustrated 
above (A., 1910, i, 586). J.C. W. 


Diacetylindigotin. D. VortAnper and JoHANNES VON PFEIFFER 
(Ber., 1919, 52, [B], 325—-329).—Proof is adduced that the acetyl 
groups in diacetylindigotin are attached to nitrogen, which helps 
to explain why the compound differs so widely from indigotin in 
colour. 

Indoxylic acid, prepared by fusing the sodium salt of pheny!- 
glycine-o-carboxylic acid with sodium hydroxide, is heated with 
acetic anhydride at 90—100°, and thus converted into .V-acetyl- 
indoxyl (A., 1901, i, 563). The position of the acetyl group follows 
from the fact that acetylanthranilic acid is formed if the com- 
pound is boiled with an excess of potassium permanganate in 
acetone. Diacetylindigotin is formed intermediately, and it can 
be prepared conveniently in this way if an excess of permanganate 
is avoided. It crystallises from benzene in red prisms or pyramids, 
m. p. 245—250°, and vields a comparatively soluble form of 
indigotin when boiled with an acetic acid solution of hydrogen 
chloride. 

0-Acetylindoxyl (ibid.) yields indirubin when oxidised by per- 
hydrol in acetic acid solution. 

Although indoxy! yields the two acetyl derivatives, indigo-white 
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only yields one diacetyl derivative. This is the N-isomeride, for 
it may be oxidised to acetylanthranilic acid. 
Diacetyl-o-dimethylindigo-white, Cy,H0,Nz, obtained by acetyl- 
ating the alkaline solution of “o-tolylindigo-white,” crystallises in 
white tablets, m. p. 245--248°, and may be oxidised by nitrogen 
trioxide fumes to diacetyl-o-dimethylindigotin, orange-yellow 
tablets, m. p. 178° (decomp.). The corresponding dibenzoyl com- 
pound forms yellow crystals, m. p. 175° (decomp.). J.C. W. 


Mercury Mercaptide Nitrites and their Reaction with the 
Alkyl Iodides. IV. Chain Compounds of Sulphur (continued). 
Prarutta CHanpra RAy and Prarutyta Cuanpra Guana (T., 1919, 
115, 261—271). 


Dihydroxydihydroglyoxalines and their Conversion into 
Glyoxalines. II. (Orro Diets and Carry Satomon (Ber., 1919, 
Compare Diels, A., 1918, i, 448).-Further ex- 
periments have been undertaken to characterise and to confirm 
the constitution of 3:4-oxido-2-phenyl-4 : 5-dimethyl-3 : 4-dihydro- 
glyoxaline (loc. cit:). It reacts additively with acetyl chloride to 
form a compound, C,,H,;0,N.Cl, colourless crystals, m. p. 148°, 
with benzoyl chloride to form the compound, C,gH,,0,N,Cl, 
crystals, m. p. 162°, both of which are stable, with phenylcarbimide 
in pyridine solution to form the compound, C,g.H,;O,Ns, colourless 
crystals, m. p. 140°, and with ethylcarbimide in benzene solution 
to form the compound, C,,H,;0.N;, crystals, m. p. 116—118°. It 
is converted into 2-phenyl-4:5-dimethylglyoxaline by anhydrous 
ethylamine in benzene solution at 160°, or more smoothly by 
phenylhydrazine at 200—210°. Cc. §. 


peri-Naphthylenediamine and Selenious Acid. ©. Hinsperc 
(Ber., 1919, 52, [B], 21—28).—The reaction studied by Sachs (A., 
1909, i, 426) has been more thoroughly examined. peri- 
Naphthylenediamine (2 mols.) dissolved in pyridine is treated with 
a solution of selenious acid (1 mol.) in —— pyridine, whereby 


dihydrodi-peri-naphthaselendiazole, OSes >Se —— Bo CH 


is obtained after the addition of water. It forms yellowish-red 
flocks, m. p. 120°, and is oxidised very easily, even by air, to 


di-peri-naphthaselendiazole, OF <u Se CH brown, 


crystalline powder, m. p. above 300°, which is very sparingly 
soluble in all solvents except pyridine (hydrochloride, blackish- 
violet needles). Di-peri-naphthaselendiazole is decomposed by zinc 
dust, glacial acetic and concentrated hydrochloric acids on the 
water-bath, yielding hydrogen selenide and 1:8-naphthylenedi- 
amine, and is oxidised by ferric chloride and hydrochloric acid, 
yielding a black powder, decomp. above 300°, the nature of which 
has not been ascertained, but it is probably identical with the pro- 
duct obtained from equal molecular quantities of selenic acid and 
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1:8-naphthylenediamine by warming in dilute acetic acid solution 
on the water-bath. 
The bearing of the preceding results on the author’s theory of 
the structure of the selenium atom (A., 1918, ii, 106) is discussed. 
C. 8. 


Distillation of Egg Albumin under Reduced Pressure. 
Amé Picter and Marc Cramer (Helv. Chim. Acta, 1919, 2, 
188—195).—The tar obtained by the dry distillation of animal 
matter contains substances like aniline, pyridine, and quinoline 
which bear no relationship to the amino-acids of the proteins. The 
question arises, therefore, whether the protein complexes contain 
such atomic groupings, hitherto unrecognised, or whether these 
compounds are formed by the pyrogenic transformations or con- 
densations of the primary decomposition products. In the hope 
of throwing some light on the problem, the authors have distilled 
4 kilos. of egg-albumin under a pressure of 20—22 mm., but with 
little success. 

Up to 70°, the only product is water; at about 150°, a brisk 
evolution of gas commences, mostly soluble in sodium hydroxide 
or dilute sulphuric acid ; towards 220°, a yellow oil begins to distil, 
but at 350° distillation ceases, a very porous and light coke being 
left behind. The relative proportions of the products are as 
follows: water, 30%; organic compounds dissolved in this water, 
6%; insoluble oil, 9%; coke, 32%; gas and losses, 23%. 

The organic compounds are entirely soluble in ether, and can be 
differentiated into acidic, basic, and neutral fractions. Acetic, 
propionic, »-butyric, and succinic acids may be detected in the first 
fraction, but no aromatic acids. The bulk of the bases distils at 
about 175°, and appears to consist of a single primary amine of 
the formula C,H,N. It is a very mobile oil, which does not form 
a diazonium salt, but liberates benzene and nitrogen when warmed 
with nitrous acid. It is suggested, therefore, that the base may 


be a dihydroaniline of the formula NH,: cH<CHy'CHS on, It 


forms a picrate, m. p. 185°, and may be acetylated or benzoylated. 
Pyrrolic bases of higher boiling points are also present. 

The chief product of the distillation is found among the neutral 
substances. It is isohexoamide, CHMe,*CH,*CH,*CO*NHg, m. p. 
120°. The isolation of this amide has important consequences, 
since it throws light on the origin of the isohexonitrile, which is 
one of the principal constituents of animal oil (Weidel and 
Ciamician, A., 1880, 403), and also links this nitrile with leucine, 
the main product of hydrolytic cleavage, in a common stock, 
namely, a diketopiperazine ring substituted by an isobutyl radicle. 
Thus, in the formula 


CHMe,:CH,: HL, e 
<NH--CO 
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cleavage at a and 6 results in the formation of leucine, and at c 
and d in the production of isohexoamide. The neutral fraction 
contains other amides of fatty acids and compounds of the indole 
series, including indole itself, which has not been reported in 
animal oil. 

It was expected that the aqueous portion of the distillate would 
contain levoglucosan if egg-albumin contains a glucose grouping, 
but no trace of the substance could be detected. J.C. W 


Compressibility of Aqueous Solutions of Casein and 
Peptone. Sven Pauirzscn (J. Amer. Chem. Soc., 1919, 41, 
346—351, and Compt. rend. Lab. Carlsberg, 1919, 14, 14—20).— 
The compressibility, hydrogen-ion concentration, viscosity, specific 
volume, and density of acid casein solutions, alkaline casein solu- 
tions, and peptone solutions have been measured for a series of 
concentrations at 20°. The compressibilities were measured over 
the range 100—-300 megabars. The compressibility of casein solu- 
tions decreases with rising concentrations, and very nearly to the 
same extent in weakly acid and in weakly alkaline solutions. The 
compressibility of peptone solutions also decreases, even more 
markedly, with rising concentration. For the concentration of 
10 grams in 100 grams of water, the compressibility of acid casein 
solution is 40°6 x 10-°, of alkaline casein solution 40°5 x 10-®, and 
of a peptone solution 39°0 x 10~-°. J. F. 8. 


Nuclein Metabolism. VI. The Cleavage of Nucleotides 
by means of Hot Aqueous Picric Acid Solutions. Isolation 
ot Crystalline Cytidine-phosphoric Acid. S. J. THannuauser 
and G. DorrMULuer (Zeitsch. physiol. Chem., 1919, 104, 65—72). 
—The triphosphonucleic acid obtained from yeast-nucleic acid by 
hydrolysis with ammonia was further hydrolysed by treatment with 
hot picric acid solution. From the reaction mixture, a crystalline, 
brucine salt of cytidine-phosphoric acid was isolated, 
CoH OgNgP(CogHo¢0,No)o, 

m. p. 180—182°. This yielded the free cytidine-phosphorie acid, 
C,H,,O,N,P, in a crystalline condition, monoclinic-sphenoidal 
crystals, m. p. 227°, [a]> = +23°43°. The two triphosphonucleic 
acids previously described (A., 1918, i, 47) were submitted to the 
picric acid hydrolysis. Both yielded the brucine salt of cytidine- 
phosphoric acid, but only from the /-triphosphonucleic acid, m. p. 
205°, was the free cytidine-phosphoric acid isolated in the crystal- 
line condition. The inactive triphosphonucleic acid, m. p. 
185—187°, is therefore not regarded as a pure substance. 

A mixture of uridine-phosphoric acid and cytidine-phosphoric 
acid may be obtained by hydrolysis of yeast-nucleic acid with picric 
acid, and the two products may be separated by careful fractional 
recrystallisation of their brucine salts. J.C. D. 


Absorption of Water by Gelatin. Epirn B. Sureve (J. 
Franklin Inst., 1919, 187, 319--337).—The amount of water 


ORGANIC CHEMISTRY. : i, 229 


absorbed by a gelatin jelly invariably increases with rise of 
temperature. Since the absorption is accompanied by development 
of heat, and contraction, Le Chatelier’s theorem would require a 
decreasing water absorption for increasing temperature; it is sug- 
gested that the apparent discrepancy is due to the very slow rate 
of the reaction, equilibrium not being reached before decomposition 
of the gelatin begins. Hofmeister’s results are confirmed, the 
amount of absorption in some salt and other solutions being less 
than in water, but greater in other solutions; if, however, the 
jellies are made up with these solutions instead of with water, the 
amount of water absorption is in all cases greater than for a jelly 
made with water only. The bearing of this result on biological 
conclusions drawn from imbibition experiments is discussed. [See 
also J. Soc. Chem. Ind., 1919, 297a.] B. V. 8. 


The Influence of Saponin on the Action of Lipases. A. L. 
Fionr (Arch. Néerland. physiol., 1919, 3, 182—189).—Solutions 
of saponin activate pancreatic lipase, the influence exerted in- 
creasing with the concentration of the saponin up to 2% and then 
decreasing, using equal volumes of oil and saponin solution. The 
curves showing these results are analogous to those representing 
the variation of surface tension of saponin solutions with concen- 
tration. 

On the other hand, saponin exerts an inhibiting action on the 
lipase of ricin, the influence increasing steadily with the concentra- 
tion of the saponin. W. G. 


Preparation of Primary and Secondary Arsanilic Acids. 
Puitip ApotpH Koser and Wa ter 8. Davis (J. Amer. Chem. 
Soc., 1919, 41, 451—458)—The preparation of the so-called 
primary arsanilic acid was tirst described by Béchamp in 1863, but 
the details of the processes which are in use on the large scale, are 
comparatively secret. The authors have now discovered a simple 
method for making either the primary or secondary arsanilic acid 
in a pure state (compare this vol., i, 182). 

p-Aminophenylarsinic Acid—1000 C.c. of technical arsenic acid 
(76%) are concentrated to 100% by heating at 120—140° for twelve 
to fifteen hours, then cooled, and stirred into 1400 c.c. of dry, ice- 
cold aniline. The arsenate so formed (aniline: acid, 3:2) is ground 
to a powder, and then 200 grams of it are stirred at 160° until 
molten, and finally heated under reflux for one to one and a-half 
hours at 160—170° and for one hour at 180—185°. After cooling 
somewhat, 225 c.c. of 6N-sodium hydroxide and 225 c.c. of water 
are added, when the unchanged aniline is run off and the 
aqueous layer is shaken with kaolin or kieselguhr, and filtered. 
The clear solution is mixed with 100 c.c. of 6N-hydrochloric acid, 
and then small portions are tested to see how much more acid is 
required to cause the complete precipitation of the arsanilic acid. 
When this has been added, the almost solid mass is filtered, washed 
by suspending it in 200 c.c. of water, and filtered again. 


l* 2 
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Di-p-aminophenylarsinie acid, OH>AsO(C,H,*NH,)o.—56°4 Cc. 
of commercial arsenic acid and 1500 c.c. of aniline are heated at 
230° in a flask fitted with an inlet tube reaching to the bottom 
and a condenser, a current of air being drawn through the liquid 
to ensure good mixing. When about 1200 c.c. of aniline have dis- 
tilled over, the product is cooled, shaken with 3N-sodium hydr- 
oxide, and the aqueous layer is then agitated with infusorial earth 
and filtered. The solution is acidified by 3N-acetic acid, and the 
crude sec.-arsanilic acid which separates is purified by dissolving 
in 3N-alkali, removing any aniline by a current of steam, and then 
adding acetic acid, first until a small precipitate of coloured 
products is formed, and finally until the acid is completely re- 
precipitated. J.C. W. 


Preparation of Sodium p-Hydroxyphenylarsinate. Jamzs 
B. Conant (J. Amer. Chem. Soc., 1919, 41, 431—435).—The pre. 
paration of p-hydroxyphenylarsinic. acid from phenol and arsenic 
acid represents a first stage in the synthesis of “salvarsan,” but 
little has been published about the reaction beyond the notes of 
the German patent (A., 1909, i, 279). It is now stated that the 
best results, giving a yield of about 21°5%, are obtained by heat- 
ing a well-stirred mixture of phenol and a syrupy arsenic acid 
corresponding with the formula H,AsQO,, at 147—157°, for three 
hours. An excess of acid is used amounting to 10% of the 
theoretical requirement, and practically nothing but a small 
quantity of water is lost during the process. The isolation of the 
sodium salt of the product is best performed as follows. The 
aqueous solution of the crude acid is filtered from tar, mixed with 
barium hydroxide until the brown colour begins to change to pink, 
and then extracted several times with ether to remove tarry matter. 
More barium hydroxide is then added until a test portion, after 
rendering it alkaline and filtering, shows the presence of barium 
ions, when the solution is made just alkaline by the addition of 
sodium hydroxide, and filtered. ‘The excess of barium is removed 
by sodium sulphate, and the filtrate evaporated to a red syrup. 
Impurities are now finally removed by adding sulphuric acid until 
the colour becomes yellow, when they separate as a viscous, brown 
oil. The clear solution is then neutralised again and evaporated, 
a mixture of sodium sulphate and phydroxyphenylarsinate being 
obtained. If desired, the latter salt can be extracted by means of 
alcohol and crystallised. 

The next step in the synthesis of “salvarsan” is the nitration 
of the phydroxyphenylarsinic acid. For this purpose, the above 
mixture of sodium salts is quite suitable, but it must be roughly 
analysed before use. This can be done by taking advantage of the 
fact that the arsinic acid is converted into tribromophenol on the 
addition of bromine water. In the nitration, the crude salt, dried 
at 100°, is stirred into about half its weight of sulphuric acid at 
0°, and the nitrating mixture, containing one equivalent of nitric 
acid, is slowly added. The temperature is allowed to rise gradu- 
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ally to 10°, when the mixture is diluted and the nitro-compound 
filtered next day. J.C. W. 


Arsenical Compounds. Watrer A. Jacons, Wave H. Brown, 
MicHaEL HEIDELBERGER, and Louise Pearce (Amer. Pats. 
1280119—1280223 and 1280225—1280227).—Several derivatives 
of N-phenylglycine-parsinic acid are described in which the 
aromatic nucleus containing the arsenic radicle is connected with 
the a-amino-group of an a-aminoacylamino-side-chain. These com- 
pounds are powerful agents in the treatment of trypanosomal and 
spirochetal infections. The general methods of preparation consist 
in treating the sodium salt of paminophenylarsinic acid with 
amides, ureides, or anilides of halogenacetic acids, or by treat- 
ing the methyl ester of W-phenylglycine-p-arsinic acid with an 
amine. U.S. Pat. 1280119 relates to amides of V-phenylglycine- 
p-arsinic acid or substituted derivatives of the general formula 
-NH-CHR:-CO-NR/R’, where R is alkyl, aryl, or hydrogen, and R’ 
and R” are alkyl or hydrogen. 1280120 relates to W-phenyl- 
glycine-8-methylureide-parsinic acid, or generally to derivatives 
having the side-chain -NH-CHR:CO-NH-CO-NR’/H, in which R 
and R’ are alkyl, aryl, or hydrogen. 1280122 relates to m/-amino- 
phenol-WV-phenylglycine-p-arsinic acid, or generally to derivatives 
with the side-chain -NH-CHR:CO-NHAr, in which R is alkyl, 
aryl, or hydrogen, and Ar is an aromatic radicle with or without 
substituted groups. 1280122 relates to arsenoxides containing the 
group —As—O, obtained by the action of mild reducing agents, such 
as sulphurous acid, on the amides and anilides specified above. 
1280123 relates to arsenophenylglycinebisarylamides, obtained by 
the action of powerful reducing agents on the anilides specified 
above, whereby two molecules of the anilide unite together, by 
condensation and reduction, through the bond —As-As—. These 
are formed by the action of hypophosphorous and hydriodie acids 
on the corresponding arsinie acids or arsenoxides ; they have a more 
powerful therapeutic effect than the arsinic acid derivatives. 
1280125 relates to readily soluble sodium salts of the above ureides. 
1280126 to readily soluble sodium salts of the above anilides, and 
1280127 to readily soluble hydrochloric or other acid salts of the 
above arsenoaryl condensation derivatives, the salt-forming acid 
being attached to the a-amino-groups of the side-chains in the 
para-position to the arsenic. J. F. B. 


Preparation of Arsphenamine [Salvarsan]. Puitip Apoipr 
Koser (J. Amer. Chem. Soc., 1919, 41, 442—451. Compare this 
vol., i, 183).—The percentage of arsenic in salvarsan is generally 
found to be about 31°6, although the formula, 

As.[C,H,(OH)-NH..HC1},, 
requires 34°2%. The difference is usually ascribed to the presence 
of two molecules of water. although the drug. as prepared by 
Ehrlich and Bertheim’s method (A.. 1912, i. 523), is actually pre- 
cipitated by methyl alcohol and ether, and these authors have 
shown that it contains one molecule of methyl! alcohol. Kober is 
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of the opinion that the serious fluctuations in the toxicity of the 
various preparations, about 50% of which have to be rejected, are 
largely due to the use of methyl alcohol and ether, and has there- 
fore designed a method for preparing the drug in which no use of 
these physiologically dangerous and inflammable solvents is made. 

A solution of 85 grams of crude nitrohydroxyphenylarsinic acid 
in 290 c.c. of 2N-sodium hydroxide and 1700 c.c. of water is stirred 
into a solution of 220 grams of magnesium chloride and 1100 grams 
of sodium hyposulphite in 5500 c.c. of water. The mixture is kept 
at below 40° until the small amount of suspended impurities seems 
to be about to settle, when it is rapidly filtered, and the solution 
kept at 50—60° for two hours or so until the diaminodihydroxy- 
arsenobenzene is deposited. The yellow base is washed with ice- 
cold water, suspended in 400 c.c. of water, and dissolved in 
2N-sodium hydroxide, 150 c.c. being sufficient as a rule, all the 
liquids being cooled to 0°. The solution is then filtered through 
an anerobic filter, mixed with 150 c.c. of hydrochloric acid (1:1), 
and then made up to 1700 ¢.c. The hydrochloride is finally “salted 
out” by slowly stirring the solution into 3250 c.c. of hydrochloric 
acid (1:1), and is dried in a vacuum desiccator over calcium chloride 
and sodium hydroxide. 

Obtained in this way, salvarsan is a pale greyish-white powder 
containing 1 or 2H,O, according to the drying, and charring at 
about 180°. It is less hygroscopic, and therefore more stable, than 
the ordinary preparations, and has a low grade of toxicity. 

A summary of characteristic tests for salvarsan is given. 

J.C. W. 


Organo-chromium Compounds. F. Hein (Ber., 1919, 52, 
[B], 195—196).—By the action of magnesium phenyl bromide on 
anhydrous chromic chloride or chromyl chloride is obtained, 
together with other chromium phenyl compounds (as yet un- 
examined), an orange, amorphous substance which appears to be 
chromium pentaphenyl bromide, CrPh,Br. It is not attacked by 
water, but is decomposed by acids, forms a mercurichloride, 
CrPh,Br,HgCl,, and has in boiling chloroform a molecular weight 
corresponding with its formula. C. 8. 


Physiological Chemistry. 


The Sugars of the Blood. J. W. Besr (Arch. Néerland. 
physiol., 1919, 3, 222—266).—The blood of oxen and of horses, 
taken in the absence of digestion, contains 0-057—0°065% of dex- 
trose, 0°002—0-005% of lactose, and <0-006—0-012% of an unknown 
sugar. Galactose, sucrose, melibiose, maltose, and isomaltose are 
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not present, or, if present, only in quantities less than 0:001%. The 
unknown sugar is formed by condensation from one or two mole- 
cules of a pentose, and contains about twelve atoms of carbon. It 
gives a phenylosazone, m. p. 181—182°, which from its crystalline 
form, solubility, and m. p. resembles the osazine of Cummidge’s 
sugar (compare Proc. Roy. Soc., 1909, 81, 374). The sugar is not 
attacked by either Saccharomyces cerevisiae, or emulsin, or the 
yeast which ferments lactose. It is dextrorotatory. It is not 
hydrolysed by boiling with dilute mineral acids, or at least only 
very slowly. The sugar exists as such in the blood, and is not 
formed during the hydrolysis of the gum of the blood. 

The blood of human beings taken in the morning, eleven to six- 
teen hours after the last. meal, contains 0°047—0-082% of dextrose, 
the residual reduction being equal to 0:019—0-031%, of which half 
is due to substances precipitable by phosphotungstic acid. Of the 
remainder, about 0-013% is due to the presence of the unknown 
sugar described above. Examination of the phenylosazones from 
the blood sugars before and after fermentation indicates the 
presence of lactose in human blood, and in one case, that of a 
woman, thirty-six weeks in pregnancy, 0°006% was found. 


W. G. 


Hemocyanin. Ernst Puiiippr (Zeitsch. physiol. Chem., 1919, 
104, 88—94).—-Hemocyanin is very sensitive to acids. Snails’ 


blood is immediately decolorised by the addition of small quanti- 
ties of oxalic acid. After treating snails’ blood with potassium 
hydroxide, a product was isolated which contained 7°0% of copper 
and gave an intense pyrrole reaction. The presence of manganese 
in the blood of Pinna squamosa is confirmed. J.C. D. 


The Effect of Acetone and of #£-Hydroxybutyric and 
Acetoacetic Acids on the Blood Catalase. W. E. Burce 
(J. Biol. Chem., 1919, 37, 343—347).—Introduction of doses of 
5 grams per kilo. of 30% solutions of acetone, acetoacetic acid, and 
B-hydroxybutyric acid into the upper part of the intestines of 
rabbits produced a rise in the catalase content of blood taken from 
the jugular vein. Measurements of the catalase present in blood 
taken from the liver and the portal and jugular veins before and 
after the administration of these substances in this manner indicate 
that they stimulate the liver to an increased output of the enzyme. 
The increased oxidation in diabetes is attributed to the increased 
production of catalase resulting from such stimulation of the 


liver. J.C. D. 


The Mechanism of the Action of Fats in the Utilisation 
and Assimilation of Proteins. F. Maienon (Compt. rend., 
1919, 168, 626—629. Compare A., 1918, i, 416).—The author 
reasserts his views as to the part played by the fatty acids in the 
building up of specific proteins in the body from the amino-acids 
arising from the ingested proteins (compare this vol., i, 185). 


W. G. 
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Growth. XI. The Growth, and Senescence of White 
Mice fed upon Pituitary (Anterior Lobe) Tissue, Tethelin, 
Egg Lecithin or Cholesterol. T. Braitsrorp Rosertson and 
L. A. Ray (J. Biol. Chem., 1919, 37, 393—426).—The results 
previously reported (A., 1916, i, 350, 690) dealt with the influence 
of these substances on the growth of mice up to the sixtieth week 
of life. The present paper records extended observations which 
cover the whole life-period of the animals. Generally speaking, 
the results confirm the conclusions announced in the earlier reports. 
The substances administered to the animals influenced the growth 
process in the way that catalysts influence chemical reactions, that 
is, by affecting the velocity with which the equilibrium is attained 
without affecting the equilibrium itself. J. C. D. 


Growth. XII. The Influence of Pituitary Gland (Anterior 
Lobe) Tissue, Tethelin, Egg Lecithin, and Cholesterol on the 
Duration of Life of the White Mouse. TT. Braitsrorp 
Rosertson and L. A. Ray (J. Biol. Chem., 1919, 37, 427—442). 
—The mean duration of life of mice which have received pituitary 
tissue, lecithin, or cholesterol lies within normal limits. Those 
which had received tethelin, the growth-accelerating substance 
isolated from the anterior lobe of the pituitary gland, showed a 
greatly extended duration of life. Male mice which had received 
tethelin continuously showed a duration of life which exceeded the 
normal by ninety-nine days, whilst in female mice which had 
received tethelin intermittently in three periods of one month each 
prior to the thirtieth week, the increased duration of life was 
eighty-one days. J. C. D. 


Growth. XIV. Further Experiments on the Influence 
of Tethelin on the Growth of the White Mouse. T. Braitsrorp 
Rosertson and L, A. Ray (J. Biol. Chem., 1919, 37, 455—463. 
Compare A., 1916, i, 356, 690).—Discontinuous administration of 
tethelin will produce the characteristic deformations of the growth 
curve of white mice. The same result was observed to follow a 
single relatively brief period of administration, namely, 4 mg. of 
tethelin per day for eight weeks only, from the fourth to the 
twelfth week of life. The concavity in the curve of growth is 
believed to be the expression of preliminary retardation preceding 
sexual maturity, followed by a secondary or compensatory 
acceleration accompanying and succeeding sexual maturity. The 
previous opinion, which held that both acceleration and retardation 
were directly due to tethelin, is now modified in that only the 
retardation is believed to be due to that substance, the acceleration 
being due to compensatory factors which develop in the animal 
itself in response to the abnormal dosage of the active principle of 
the anterior lobe of the pituitary body. The direct action of 
tethelin would thus appear to consist exclusively, so far as the 
whole animal is concerned, of retardation of growth. J.C. D. 
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Milk Coagulation and the Physical Condition of Milk 
Curd. O. ALLemann [with H. Scumipt] (Kolloid Zeitsch., 1919, 24, 
27—42).—A number of experiments on the solidity of milk curds 
have been made in connexion with the manufacture of cheese. It is 
shown that the solidity of rennet curd is directly proportional to the 
time which has elapsed since coagulation, and inversely proportional 
to the time of coagulation. The solidity is proportional to the 
acidity of the mixture. The solidity of the milk curd is increased by 
the addition of potassium chloride in strict proportion to the amount 
of salt added. With increasing temperature, the solidity increases 
up to a maximum, but above 41—42° it decreases rapidly. The 
solidification of the curd is a continuation of the coagulation 
process, and it takes place according to the ordinary coagulation 
laws. The solidity is dependent on the individuality of the animal 
from which the milk was taken, and is constant over long periods 
of time. Sudden changes in the solidity relationships can occur ; 
these are the result of weather changes and physiological conditions, 
and after a short time the solidity relationships return to their 
normal values. J. F. 8. 


The Forms of Nitrogen in Protein-free Milk. Coryewia 
Kennepy (J. Amer. Chem. Soc., 1919, 41, 388—393).—The so- 
called protein-free milk is prepared as follows: 40 litres of centri- 
fuged milk, diluted with 8 litres of water, are mixed with a little 


more than the required amount of hydrochloric acid to cause the 
formation of a curd, filtered through cheesecloth, the filtrate is 
boiled for half a minute, cooled, filtered through paper pulp, and 
the solution neutralised with sodium hydroxide and evaporated 
to dryness at 60—70°. An examination of the distribution of 
nitrogen in five samples of such milk, obtained from the same herd 
at different times, has been made, with the following results: 
(1) the nitrogenous substances present vary in composition; 
(2) considerable quantities of proteins or peptides of high mole- 
cular weight are still present. for there is a great increase in the 
amount of amino-nitrogen after hydrolysis or tryptic digestion ; 
(3) nearly half of the nitrogenous material is precipitated bv 
mercuric nitrate or phosphotungstic acid, the latter agent removing 
only non-amino-nitrogen. J.C. W. 


Action of 10 per cent. Thvmol-Chloroform Preservative 
on the Chlorine Content of Urine. J.O. Hatverson and J. A. 
Scnutz (J. Amer. Chem. Soc., 1919, 41, 440—442).—A solution 
of thymol in chloroform is being widely used as a preservative for 
snecimens of urine. Its influence on the content of inorganic 
chlorine has therefore been studied in the case of six alkaline speci- 
mens of cow’s urine. stored at about freezing point for nearly two 
vears, and sixteen snecimens of acidic urine from swine. kept at 
the ordinarv temperature for four to twenty-one days. No varia- 
tions outside the limits of analytical errors were encountered. 


J.C. W. 
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Cystine of Urine and of Urinary Calculi. Emit AspErHALpEx 
(Zeitsch. physiol. Chem., 1919, 104, 129—132. Compare A., 
1907, i, 476).—The cystine derived from the hydrolysis of hair 
and nails of a cystinuric patient was found to be identical with 
that present in the urine. Three cystine calculi contained traces 
of tyrosine, but a fourth was composed exclusively of cystine. This 


cystine possessed the same properties as that derived from the 
keratins. J.C. D. 


Hemoquinic Acid. A New Disintegration Product of 
Quinine Present in the Urine, especially in ‘‘ Blackwater "’ 
Fever. M. Nierenstern (J. Royal Army Med. Corps, 1919, 
215—217).—Occasionally, dark-coloured urines have been observed 
to follow the administration of quinine. These cases were ex- 
amined for the presence of kynurenic acid, but without success. 
An extension of the method for the isolation of kynurenic acid 
led, however, to the isolation of a new disintegration product of 
quinine, haemoquinic acid. The acid crystallised from dilute 
alcohol has m. p. 183° (decomp.). It may be recognised 
in dilutions as great as 1 in 5000 by means of the blue 
coloration given with Herapath’s reagent. It yields a picrate, 
m. p. 224°, and a sulphate crystallising from water in small, silky 
needles. In addition to “blackwater” urines, the urines of the 
following malaria cases were also examined for this acid: 
(1) patients having quinine; (2) patients soon after rigor; 
(3) patients some time after rigor. The results of this study 
suggest a possible relationship between the formation of hzmo- 
quinic acid in the organism and the production of “ blackwater.” 
Hemoquinic acid shows pronounced hemolytic properties towards 
human and sheep’s corpuscles. It is possible that the acid is 
6-methoxyquinoline-3-glyoxylic acid, C,NH,Me-CO-CO,H. 

J.C. D. 


Chitenine. A Disintegration Product of Quinine Found 
inthe Urine. M. Nizrenstern (J. Royal Army Med. Corps, 1919, 
218—219).—The observation of Kerner (Arch. gesamt. Physiol., 
1869, 200) that chitenine, an oxidation product of quinine, is found 
in the urine after the administration of quinine is confirmed. It 
is present in the urine in the early stages of the excretion of 
quinine. Chitenine was isolated from the urine of a normal 
individual collected during the first two or three hours after the 
administration of quinine sulphate by a fractionation of the pre- 
cipitate produced on the addition of picric acid. The chitenine 
obtained from the urine crystallised from dilute alcohol in prisms, 
m. p. 281—282°, [a]!? —122-6°, and showed other properties similar 
to those of the chitenine described by Skraup (A., 1893, ? at 

The Fate of Tetrahydronaphthalene (Tetralin) in the 
Animal Body. Jutivs Pout and Marcarere Rawicz (Zeitsch. 
physiol. Chem., 1919, 104, 95—104. Compare Schroeter and 
Thomas, A., 1918, i, 418).—Tetrahydronaphthalene is slightly 
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toxic, but rabbits weighing 2 kilos. can tolerate the administration 
of 2—3 grams by the stomach without showing apparent symptoms. 
Smaller animals develop diarrhea and die, exhibiting narcosis. 
Tetrahydronaphthalene administered to the rabbit is excreted 
mainly as ac-a-tetrahydronaphthaleneglycuronic acid, 
C,)»H,,-CO-[CH-OH],-CO,H, 

m. p. 256—258°, erystallising in colourless, lustrous plates. <A 
small portion is excreted unchanged by the respiratory tract. 
When tetralin is administered orally to man, 5—7 grams per day, 
the urine is inactive, dark green, and readily yields an amorphous 
pigment. It also contains a leuco-compound, which is readily 
oxidised to a deep blue pigment, besides dihydronaphthalene and 
naphthalene. Dihydronaphthalene is chiefly excreted as the con- 
jugated glycuronic acid, which readily yields naphthalene. Other 
substances isolated from the urines, such as ac-a-tetrahydro- 
naphthylearbamide and a substance melting at 286°, are regarded 
as products of secondary reactions. J. C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Nitrate and Nitrite Assimilation. XIV. Iron and 
Oxygen as Necessary Agents for the Reduction of Alkali 
Nitrites by Auto-oxidisable Compounds. Oskar Bavupiscu 
(Ber., 1919, 52, [B], 35—40. Compare A., 1918, i, 474).—An 
explanation has now been found of the fact that iron as well as 
oxygen is necessary for the reduction. It has been shown (loc. 
cit.) that tervalent iron must be present in a complex form in 
order to produce nitric oxide or ammonia from an alkali nitrite. 
It is now shown that when an aqueous alkaline solution of sodium 
nitroprusside is boiled in the absence of air or oxygen, no nitric 
oxide is liberated, and that this gas is produced in large quantity 
directly oxygen is admitted to the system. A similar result is 
obtained by heating a solution of sodium carbonate and potassium 
nitrite with sodium ferripentacyanoammine, [(CN);FeNH,]Nag, 
in the presence of oxygen. The whole process of the reduction of 
alkali nitrite is, therefore, a replacement of inorganic or organic 
groups co-ordinatively attached to the iron atom by the NO-group 
of the alkali nitrite, and the subsequent elimination of this group 
by oxygen on warming. In accordance with this, nitrous acid is 
found in the distillate when a solution of potassium ferrocyanide 
is boiled with sodium carbonate and sodium nitrite in the presence 
of oxygen. The elimination of the cyano-group, however, occurs 
only very slowly, so that only slight traces of nitric oxide are 
formed, but this gas is liberated in considerable quantity when a 
little pyridine is added to the reaction mixture. The pyridine may 
be replaced by phloroglucinol. 
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Contrary to previous statements, it is not necessary that the 
compound capablé of entering into complex salt formation with 
the iron must be auto-oxidisable in order to reduce alkali nitrites 
in alkaline solution by heating. 

The reduction of alkali nitrite to nitric oxide and ammonia by 
an alkaline solution of dextrose containing an iron salt is now 
comprehensible in view of the formation of the complex iron salts 
which are produced with aldo- and keto-hexoses in alkaline solu- 
tion. Oxanthrone behaves quite similarly to dextrose, and in both 
cases oxygen is unnecessary. C. 8. 


Nitrate and Nitrite Assimilation. XV. Iron and Oxygen 
as Necessary Agents for the Reduction of Alkali Nitrates. 
Osxar Bavupiscn (Ber., 1919, 52, [B], 40—43. Compare preceding 
abstract).—Experiments are recorded which show that an alkali 
nitrate is quite unaffected by boiling in alkaline solution with 
ferrous carbonate or hydroxide in the absence of oxygen, but is 
reduced through the alkali nitrite to ammonia directly oxygen is 
admitted. Alkali nitrite is reduced to ammonia even in the 
absence of oxygen. 

The author invokes his peroxide formula of alkali nitrates (A., 
1916, i, 702) to explain the phenomenon. Probably the oxygen 


and the ferrous hydroxide form a compound, !'"-Fe(OH),, and 


this and the alkali nitrate, reacting together like two peroxides, 
produce oxygen and alkali nitrite; the latter is then reduced to 
ammonia. C. §. 


Influence of Salts on the Nitric-Nitrogen Accumulation 
in the Soil. J. E. Greaves, E. G. Carter, and H. C. Gotprnorpsr 
(J. Agric. Res., 1919, 16, 107—135).—The object of the investiga- 
tion was to determine the relative toxicity and stimulant action 
of various salts applied to a soil, as measured by the effect on the 
nitrifying organisms. The salts tested were the chlorides, nitrates, 
sulphates, and carbonates of sodium, potassium, calcium, mag- 
nesium, manganese, and iron. It was found that the toxicity of 
these salts was determined by the specific nature of the salt, and 
not by the ions. In order of decreasing toxicity, the salts were: 
sodium sulphate, sodium carbonate, calcium carbonate, potassium 
sulphate, potassium carbonate, ferric nitrate, sodium nitrate, mag- 
nesium sulphate, ferric sulphate, calcium nitrate, potassium 
nitrate, potassium chloride, magnesium nitrate, manganous 
carbonate, manganous chloride, manganous sulphate, ferric 
carbonate, magnesium chloride, sodium chloride, calcium chloride, 
calcium sulphate. Increase of toxicity with concentration was 
much more rapid in some cases than in others. The explanation 
of the toxicity is probably physiological, due to the action of the 
salt on the living protoplasm of the bacterial cell, the increased 
osmotic pressure of the soil solution being subsidiary. 
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Most of the salts acted as stimulants to nitrification in some at 
least of the concentrations used. Those which failed to give any 
stimulation were sodium sulphate and carbonate, calcium 
carbonate, potassium sulphate and carbonate, and ferric nitrate. 
Many of the nitrates caused large losses of nitric nitrogen, due to 
conversion into protein nitrogen, and not to denitrification. The 
fixation of nitrogen was specially stimulated by the nitrates of 
magnesium, iron, calcium, and manganese. [See J. Soc. Chem. 
Ind., 1919, 297a.] J. H. J. 


Preparation of Glycerol by Fermentation. Kari Scuweizer 
(Helv. Chim. Acta, 1919, 2, 167—172).—Glyceraldehyde and 
dihydroxyacetone are commonly regarded as intermediate com- 
pounds in the conversion of sugar into alcohol. It is possible, 
therefore, that they are also the precursors of the glycerol which 
is formed during alcoholic fermentation, in which case it might be 
possible to increase the yield of glycerol if the process is carried 
out in the presence of a reducing agent. Owing to the sensitive 
nature of the ferment, the problem resolves itself into finding a 
hardy species of yeast and a reducing agent which does not hinder 
its development. A technical pressed yeast, prepared with 
molasses, and sodium sulphite were found to answer the require- 
ments. On the experimental scale, the best result was obtained 
in a Hayduck apparatus with a mixture containing 40 grams of 
sucrose, 2 grams of ammonium dihydrogen phosphate, 1 gram of 
dipotassium hydrogen phosphate, and 10 grams of pressed yeast in 
400 c.c. of water, to which 30 grams of sodium sulphite were added 
when the fermentation had started. After twenty-four hours, 
fermentation had stopped, and as a mean of several experiments 
21°3 grams of glycerol were obtained from 100 grams of sucrose. 
As might be expected, less glycerol was formed if the mixture was 
thoroughly aerated. 

It is stated that some of the belligerent nations have applied 
sodium sulphite in the manufacture of glycerol by fermentation on 
the large scale during the war. J. C. W. 


Fumaric Acid Fermentation of Sugar. Feix Enriicu 
(Ber., 1919, 52, [B], 63—64).—The formation of free fumaric 
acid during the fermentation of sugar by Aspergillus fumaricus 
(Wehmer, this vol., i, 58) has been previously observed by the 
author during fermentation by Rhizopus nigricans (Mucor 
stolonifer) (A., 1912, ii, 192). C. 8. 


Determination of the Distribution of Nitrogen in Certain 
Seeds. J. F. Brewster and C. L. Atspere (J. Biol. Chem., 1919, 
37, 367—371).—Certain of the results have been reported 
previously (compare A., 1915, i, 760).—Yeast-nucleic acid, which 
was free from material giving a biuret reaction, was hydrolysed 
with 20% hydrochloric acid for twenty-five hours, and then analysed 
by the Van Slyke method for determining the distribution of 
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nitrogen in proteins. Fifteen % of the total nitrogen was found 
in the arginine fraction, although the nucleic acid contained no 
arginine. This indicates that in the determination of the dis- 
tribution of nitrogen in materials containing nucleic acid by this 
method, erroneous results may be obtained, because purine and 


pyrimidine nitrogen may appear in the arginine fraction. 
J. C. D. 


The Influence of External Concentration on the Position 
of the Equilibrium Attained in the Intake of Salts by 
Plant Cells. Watrer Srivzs and Frankuin Kipp (Proc. Roy. Soc., 
1919, [B], 90, 448—470).—The authors have followed the course 
of intake of salts by carrot and potato tissue by measuring the 
changes in conductivity of the solution of a salt presented to the 
tissue, working with concentrations varying from 4/10 to V/5000. 
Carrot tissue is much more suitable than potato tissue for work of 
this character, since the exosmosis from carrot into distilled water 
is slight, whilst that from potato is considerable. In the case of 
copper sulphate, exosmosis exceeds absorption at all concentrations, 
this being characteristic of toxic substances, and the initial rate 
of exosmosis increases with increase in concentration of the toxic 
solution. With aluminium sulphate, the curves showing the 
change in conductivity of the external solution were similar to 
those obtained with copper sulphate, although aluminium sulphate 
is not toxic. The authors suggest that this may be due to the 
absorption of the aluminium ion, its place being taken by hydrogen 
ions or some other ions, which results in an increase in the con- 
ductivity of the external solution. 

Carrot tissue absorbs potassium, sodium, and calcium chlorides 
in all the concentrations examined, the absorption at first being 
approximately proportional to the external concentration. As the 
absorption progresses, however, it tends towards an equilibrium 
condition in which the ratio of internal to external concentration 
is not constant, but varies with the concentration. This ratio of 
final internal to final external concentration is called the absorp- 
tion ratio, and may be expressed by the equation y=kc™, where 
y is the final internal and c the final external concentration, & and 
m being constants. This is the adsorption equation, but the data 
given are regarded as inadequate to justify the conclusion that 
absorption of salts by the cell is an adsorption process. W. G. 


Relationship between the Formation of Proteins and 
Acids in Leaves. Arty. Meyer (Ber. Deut. bot, Ges., 1918, 36, 
508—513).—A review of the literature shows that slight protein 
formation accompanied by feeble deacidification and production 
of oxalate occurs in leaves kept in the dark; on exposure to light, 
the three processes occur to a greater extent. Protein and oxalate 
are readily formed in leaves exposed to light in an atmosphere free 
from carbon dioxide, and marked deacidification takes place 
simultaneously. The actions do not occur to more than a slight 
extent in the illuminated, colourless leaf. 
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The author is of the opinion that the carbohydrates react with 
nitrogen, sulphur, and phosphorus derived from inorganic salts to 
yield proteins; the bases of the salts are thereby liberated and 
neutralised by the organic acid produced in the leaves. An 
attempt is made to formulate the process: 
27C,H.0% + 24Ca(NOsg). + CaSO, + 25H,C,0,= 

Cy¢2Hog205gN4g8 + 2010 + 25CaC,0, + 56H,O. 
Evidence in favour of such a scheme is deduced from the literature, 
and further quantitative data are promised. H. W. 


Utilisation of Dextrose and Lzvulose by Higher Plants. 
H. Corin (Compt. rend., 1919, 168, 697—699).—From an ex- 
amination of etiolated leaves of beetroot, artichoke, and chicory 
fed by a root or a tubercle having a reserve of sucrose or inulin, 
the author produces further evidence in support of the view that 
levulose is used by the cells more rapidly than is dextrose. 


W. G. 


Influence of certain Organic Compounds on the Develop- 
ment of Plants. ILI. G. Cramician and ©. Ravenna (Alii Li. 
Acead. Lincei, 1919, [v], 28, i, 13—20. Compare A., 1918, i, 473). 
—The effect of watering bean plants grown on cotton wool with 
0'1% solutions of various compounds reiated fundamentally to the 
vegetable alkaloids has been studied ; the bases tested were applied 
in the form of tartrates or phosphates. Of the three methylamines, 
methylamine is the least toxic and the slowest, and trimethylamine 
the most toxic and the most rapid, in its action; small, yellowish- 
brown spots appear on the veins and then on the whole surface 
of the leaves, which finally dry up. The action exerted by tetra- 
methyl- and tetraethyl-ammonium salts is less poisonous than, and 
diferent in its manifestation from, that of the amines. Theo- 
bromine and dimethylxanthine exert effects moderate in comparison 
with those of caffeine and trimethylxanthine. Methyluric acid 
has a distinctly toxic action, slow in appearing. Piperidine exerts 
a slight effect, but allows the plants to attain complete maturity, 
whereas 1-methylpiperidine, dimethylpiperidylammonium tartrate, 
coniine, acetylpiperidine, and piperine are all more or less toxic. 
Unlike morphine, codeine and diacetylmorphine are markedly 
toxic. Cinchonine exhibits the same poisonous effects as quinine, 
but to a less degree. Atropine and cocaine are both toxic, the 
action of the latter being the more prompt and more intense. 
Papaverine and narcotine are somewhat more toxic than morphine 
and produce similar effects, and sparteine also has a poisonous 
action. Strychnine at first causes increased development of the 
plants, but these die later; nicotine also kills the plants, but in 
0°01% solution is without effect. isoAmylamine rapidly produces 
fatal effects. Aniline is less poisonous than acetanilide, and this 
less so than methylacetanilide. 

_ The above results indicate that introduction of methyl groups 
increases the toxicity of a compound, confirmation of this rule 
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being obtained with catechol and guaiacol. Potassium salicylate 
causes only retardation in development, whereas methy! salicylate 
exhibits distinct, although belated, toxicity. 

Experiments with carbamide, guanidine, cyanamide, and 
potassium cyanate and cyanide show that cyanamide is the most 
poisonous of the first three compounds, and is followed by 
guanidine; carbamide, on the other hand, produces extraordinarily 
rank development of the plants. The cyanate and cyanide, both 
poisonous, determine retarded growth. 

Some of the above poisonous compounds exert an influence on 
the migration of the starch, treatment of the leaves with iodine 
solution demonstrating the persistence of the starch at places 
where the action of light is excluded. The formation of starch 
also is sometimes retarded, coloration of the leaves by iodine 


exhibiting discontinuity in the form of spots and veinings. 
as mee BD. 


Microchemistry of Plants. XII. Large Siliceous Bodies 

in the Leaf of Arundo Donax. XIII. Behaviour of 
Cystolites towards Salts of Silver and other Metals. 
Hans Motiscu (Ber. deut. Bot. Ges., 1918, 36, 474—481. Com- 
pare this vol., i, 113).—Unusually large siliceous bodies, 72—108 u 
long, 43—100 u wide at the ends, and 11—54 » wide at the middle, 
occur in the leaves of Arundo Donax; they are insoluble in all 
acids except hydrofluoric, and can readily be examined after treat- 
ment of the leaf with phenol. 
_ All the cystolites which have been investigated possess the power 
of reducing silver nitrate or sulphate so strongly that they become 
blackened after a short period. This property can be conveniently 
utilised for the investigation of the distribution of cystolites in 
leaves, the effects being well marked even with small magnification. 
The deposition of silver is due to calcium carbonate, which encrusts 
the cystolites, and the action provides a confirmatory microchemical 
method for the detection of calcium carbonate in the plant. 
Cystolites become coloured red to bluish-violet in gold chloride 
solution, rust-red in ferrous sulphate, pale green in nickel sulphate, 
and lilac or pink in cobalt chloride or cobalt sulphate. The 
colorations are due to precipitates of the corresponding hydroxides 
caused by the calcium carbonate of the cystolites. H. W. 


Production of Alcohol from Alge. E. Kayser (Ann. Chim. 
anal., 1919, [ii], 1, 729—80).—See this vol., i, 193. 


Carbohydrate Content of Lichens and the Influence of 
Chlorides on Alcoholic}Fermentation. E. Satxowsx1 (Zeitsch. 
physiol. Chem., 1919, 104, 105—128).—Analyses of Iceland moss 
(Lichen islandicus) and reindeer moss (Cladonia rangiferina) are 
given. The former contains 59°45% of lichenin, 4-°3% of fat, 4°73% 
of protein, 19°47% of organic matter, exclusive of lichenin, 2-01% of 
ash, and 10°04% of water. The latter contains 54°63% of lichenin, 
2°59% of ether extract, 4-1% of protein, 26-96% of other organic sub- 
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stances, 10°59% of water, and 1-13% of ash. Hydrolysis of these two 
lichens with 2°5% hydrochloric acid or 6% sulphuric acid yields 
60-66% of the dry weight of the raw material as dextrose. The 
sugar is fermentable. Sodium chloride disturbs the fermentation of 
dextrose according to the amount present. The concentration of 
dextrose also has an influence. A 12% solution of dextrose contain- 
ing 4% of sodium chloride is completely fermented, and nearly so 
when 8% of the salt is present. Only 90% of the sugar is fermented 
when a 20% solution containing 4% of sodium chloride is tested. 
The equivalent quantity of calcium chloride exerts a more disturb- 
ing influence. ‘he hydrolysates from the lichens contain not only 
the readily fermentable sugar, but also a substance which inhibits 
fermentation. It is possible this property belongs to the acids 
from the lichens. Lichens contain a readily hydrolysable cellulose. 
Lichenin is not converted into sugar by the disastatic ferments of 
the pancreas or saliva or plant diastases. Iceland moss contains at 
least 10°92% of lichen acids calculated as cetraric acid, Cy ,Hg Ojo. 


Application of the Biochemical Method to the Study 
of Several Species of Indigenous Orchids. Discovery of a 
New Glucoside, Loroglossin. Em. Bourquetor and M. Brive: 
(Compt. rend., 1919, 168, 701—703).—Using the method 
previously described (A., 1906, ii, 386), the authors have proved 
the presence in the aerial organ of a number of species of orchids 
of one or more glucosides hydrolysable by emulsin. From one of 
these orchids, Loroglossum hircinum, Rech., a new glucoside, 
loroglossin, has been isolated, having m. p. 137° (corr.), 
[a], —42°97°. It is hydrolysed by warm dilute sulphuric acid, as 
well as by emulsin. In addition, the plants contain sucrose and 
a considerable amount of a dextrorotatory: substance, which is not 
attacked by ferments. W. G. 


The Flavones of Rhus. ©. E. Sanps and H. H. Barrverr 
(Amer. J. Bot., 1918, 5, 112—119; from Physiol. Abstr., 1919, 3, 
578).—The wood flavone of Rhus typhina and R. glabra is fisetin, 
which is regarded as an end-product of metabolism. The distinctive 
leaf flavone of R. glabra and R. copallina is myricetin, which is 
probably a plastic substance. The authors agree with Perkin’s 
views (T., 1896, 69, 1299—1303, 1303—1309; 1898, 73. 
1016—1019; 1900, 77, 423—432) that the flavones of the wood 
and of the leaves of Rhus are different. W. G. 


Chemical Investigations of some Poisonous Plants in 
the Natural Order Solanacew. III. Occurrence of Nor- 
hyoscyamine in Solandra longiflora. J. M. Perri (Proc. 
Linn, Soc., N.S.W., 1917, 41, 815—822; from Phystol. Abstr., 
1919, 3, 581).—The leaves of Solandra longiflora contain alkaloids 
to the extent of 0°17% of the dry weight, the chief one being solan- 
drine, and hyoscyamine is also present. W. G. 
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Toxic Constituents in the Bark of Robinia pseudacacia, L. 
Bunacniro Tasakt and Usnio Tanaka (J. Coll. Agric. Tokyo, 
1918, 3, 337—356).—A new toxie glucoside, robitin, was isolated 
from the bark of Robinia pseudacacia. The air-dried bark was 
extracted with water, and the filtrate heated for half an hour at 
80—90°, after which it was refiltered. The second filtrate was 
concentrated at 40° under reduced pressure to one-tenth of its 
volume. Impurities were separated by lead acetate, the excess of 
lead was then removed, and the process of concentration repeated. 
A reddish-brown extract was obtained, which was poured into 
absolute alcohol, when a white, flocculent precipitate was pro- 
duced ; this was washed with alcohol and dried in a vacuum. The 
yield was 3% of the dried bark. As thus prepared, robitin is a 
pure white, odourless, somewhat bitter, hygroscopic. amorphous 
powder, easily soluble in water and acids, but insoluble in organic 
solvents. It contained 3% of ash. On hydrolysis. it yielded glucose 
and rhamnose. [See 7. Soc. Chem. Ind., 1919, 267a.] J. H. J. 


Copper and Zinc as Antagonistic Agents to the ‘‘ Alkali"’ 
Salts in Soil. C. B. Lipman and W. F. Gericke (Amer. J. Bot., 
1918, 5. 151—170; from Physiol. Abstr., 1919, 3, 586).—Pot cul- 
tures of barley were grown on soils containing sodium chloride, 
sulphate, and carbonate in toxic quantities, to which copper in the 
form of its sulphate, chloride, or carbonate, or zinc in the form 


of its chloride or sulphate, was added. It was found that the pres- 
ence of copper or zine brought about an increased yield. W. G. 


Presence of Acetylmethylcarbinol in Saccharine Sorghum 
Silage. W. G. Friepemann and C. T. Dowex (J. ind. Eng. Chem., 
1919, 11, 129--130).—-Saccharine sorghum silage is found to con- 
tain a volatile compound which reduces Fehling’s solution and is 
identified as acetylmethylcarbinol ; the latter was previously shown 
to exist in cider vinegar. The fact that acetylmethylcarbinol yields 
acetic acid on oxidation renders untrustworthy the Duclaux method 
for estimating alcohols, since, according to this method, the pro- 
portion of ethyl alcohol is calculated on the basis of the amount of 
acetic acid formed on oxidation. The saccharine sorghum silage 
is the only one in which formic acid has been found, this observa- 
tion being probably connected with the fact that acetylmethylear- 
hinol yields formic acid as one of its products of oxidation. In 
none of the other silages examined could the presence of volatile 


reducing compounds be detected. =. 2 ae 
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Organic Symbols. Inco W. D. Hackn (Sctence, 1918, Be 
333—335).—The author has evolved a “chemical shorthand”’ 
represent the constitutional formule of organic compounds, for 
which is claimed the merits of compactness, exactness, accuracy, 
clearness, and simplicity. The atoms of the four elements carbon, 
hydrogen, oxygen, and nitrogen are to be imagined as points in 
the symbol, and these points are determined by lines (the bonds or 
valencies of the elements) terminating (hydrogen), meeting (oxygen 
and nitrogen), or crossing (carbon). Thus, a hydrogen atom is 
assumed to exist wherever a line ends, an oxygen atom wherever a 
line makes an angle or two lines meet, a nitrogen atom wherever 
three lines meet or arise, and a carbon atom wherever two lines 
cross or four lines radiate. Single bonds are represented by straight 
lines and double bonds by curved lines. The symbol for acetic 
acid is therefore —|-’. Numerous examples of symbols are given, 
including those for such complicated substances as morphine, 
hemoporphyrin, and an octadecapeptide. An asymmetric carbon 
atom is indicated by a dot in the symbol. C. 8. 


The Atom of Bohr in Organic Chemistry. E. H. Bucuner 
(Chem. Weekblad, 1919, 16, 521—527).—A theoretical paper in 


which the author applies the ideas of Rutherford and Bohr regard- 
ing atomic and molecular structure to organic compounds. As a 
consequence of the assumed mode of atomic linking, the symmetrical 
tetrahedral structure of the methane molecule is deduced, the 
replacement of one or more hydrogen atoms by substituents causing 
deformation of the regular tetrahedron. The theory is further 
applied to the elucidation of the nature of the double bond between 
carbon atoms. This is shown to differ from the single bond only 
in the greater radius of the electron orbit, in which four electrons 
are present instead of two, and in the consequent increased distance 
between the carbon nuclei. The geometrical isomerism of maleic 
and fumaric acids, and the transformation of cis- into trans-forms, 
are discussed. Kekulé’s representation of the benzene molecule as 
a uniplanar hexagon of alternate singly and doubly linked carbon 
atoms receives support from the theory. The possible existence of 
two isomeric ortho-disubstitution products of benzene is admitted, 
but, owing to the essential qualitative similarity of the single and 
the double bond, already referred to, it is pointed out that the 
difference in properties of two such isomerides would probably be 
imperceptible. W. S. M. 


A New Reaction of Paraffin Hydrocarbons. E. V. Lynn 
(J. Amer. Chem. Soc., 1919, 41, 368—370).—When the reddish- 
brown solution of nitrosyl chloride in n-heptane is exposed to sun- 
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light, it gradually becomes blue and deposits ammonium chloride. 
The blue colour soon fades, and the turbid liquid then deposits a 
yellow oil, considerable volumes of hydrogen chloride being evolved. 
The oil decomposes further when submitted to steam distillation, 
hydroxylamine remaining in the residue. The distillate is very 
fragrant, and apparently consists of a mixture of the three 
n-heptanones, although no fraction yielded the semicarbazone of 
dipropyl ketone, m. p. 125°, which was made from calcium butyrate 
for comparison. Light petroleum exhibits the same phenomena. 
In the case of heptane, it is assumed that the main reactions may 
be represented thus: C,H, + NOC] = HCl + C;H,,-NO (blue), 
C,H,,ON — C;H,,:N-OH (oil), and this + H,O = C,H,,0 + 
NH,-OH. J.C. W. 


Ethylene. Witiiam Ma isorr and Gustav Eatorr (J. Physical 
Chem., 1919, 23, 65—138).—A résumé of the present state of 
knowledge of the physical and chemical properties of ethylene, and 
of the processes of its formation and decomposition. A very full 
bibliography is given. W. G. 


The Action of Monosodioacetylene on some Halogen 
Esters of Secondary and Tertiary Alcohols. Picon (Compt. 
rend., 1919, 168, 825—828).—The primary alkyl haloids react 
with monosodioacetylene in liquid ammonia to give homologues of 
acetylene (compare A., 1913, i, 438; 1914, i, 647). The secondary 
and tertiary alkyl haloids under similar conditions do not, how- 
ever, give acetylenic hydrocarbons, but ethylenic hydrocarbons, a 
molecule of the hydrogen haloid being eliminated ; thus: 


CHMe,I + CNaiCH =CH,:CH:CH, + NaI + C,H, 
. W. G. 


Action of Monosodioacetylene on some Iodides of Primary 
Alcohols with Branched Chains. Picon (Compt. rend., 1919, 
168, 894—-896. Compare preceding abstract).—isoButyl iodide 
when acted on by monosodioacetylene in liquid ammonia in an 
autoclave at the ordinary temperature is decomposed, giving 
isobutylene. Commercial isoamyl iodide, which is a mixture of 
the inactive and active forms, under similar conditions yields 
isoheptinene and B-methyl-A~butene, together with a condensation 
product. The isoheptinene and the condensation product come 
entirely from the i-isoamyl iodide, whilst the isoamylene comes 
from the active isomeride. 

Alkyl iodides of the type R*CH,*CH,I yield true acetylenic 
hydrocarbons when decomposed by monosodioacetylene, whereas 
from iodides of the types R-CHR/-CH,I or R-CH,*CHR’I an 
ethylenic hydrocarbon is always formed. This formation of an 
ethylenic hydrocarbon is shown not to be due to the presence of 
traces of water or to any action of the liquid ammonia on the 


alkyl iodide. W. G. 
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Action of Magnesium Phenyl Bromide on Polyhalogenated 
Derivatives of Ethane. Frep. Swarts (Bull. Soc. chim., 1919, 
iv], 25, 145—174).—In an endeavour to prepare difluorobromo- 
ethylbenzene by the action of magnesium phenyl bromide on 
aa-difluoro-aB-dibromoethane, the author could only obtain difluoro- 
ethylene. He then studied this reaction with a number of other 
polyhalogenated derivatives of ethane, using, in every case, one 
molecule of the organomagnesium compound and one molecule of 
the substituted ethane. ‘he reaction was, in every case, complex 
and gave rise to several different compounds. In the case of the 
bromo-derivatives of ethane, the principal reaction consisted in 
the elimination of two halogen atoms and the formation of an 
ethylene derivative and bromobenzene. When the halogenated 
ethane had an atom of fluorine and an atom of bromine attached 
to the same carbon atom, it was always the atom of bromine which 
was eliminated. In the case of a compound of the type 
CH,I-CHF,, where an atom of fluorine and an atom of iodine were 
eliminated, the principal reaction always proceeded according to 
the equation CH,I-CHF,+MgPhBr = CH,:CHF + PhI+ MgBrF. 
The chloro-derivatives behaved differently from the fluoro-, bromo-, 
or iodo-derivatives of ethane in that, instead of two halogen atoms 
being eliminated, a molecule of hydrogen haloid was eliminated. 
Thus tetrachloroethane yielded trichloroethylene and §-difluoro- 
aa-dichloroethane yielded fiuorodichloroethylene. 

In several of the reactions where magnesium fluoride was formed, 
this salt was obtained in the form of a colloidal solution in water, 
the salt not being immediately precipitated by the addition of 
acid, and in certain cases the magnesium fluoride remained dis- 
solved in ether. 

In addition to the above general reaction, a number of secondary 
actions occurred, of which the most constant was the formation of 
diphenyl. The formation of this compound is most marked where 
the general reaction is slow, and less noticeable when the reaction 
is violent. W. G. 


Action of Alkaline Reducing Agents on Iodoform. A. 
Gurmann (Ber., 1919, 52, [B], 212—215)—When iodoform is 
added to a solution of arsenious oxide in about 27% sodium hydr- 
oxide, reaction takes place almost quantitatively, according to the 
equation CHI, + Na,AsO,+ NaOH=CH,I,+NaIl+Na,AsO,. Iodo- 
form also oxidises sodium antimonite and stannite, and an alcoholic 
solution liberates sulphur from fresh sodium sulphide. When 
warmed with a mixture of sodium sulphide and cyanide, it pro- 
duces a thiocyanate, but it will not oxidise a sulphite. J.C. W. 


Preparation of Tetranitromethane. Kennepy JosepH 
Previté Orton (Brit. Pat., 125000).—Acetylene is passed into 
nitric acid of 90—97°5% strength, preferably at a temperature of 
about 40°; absorption occurs more readily in the presence of 
Mercury or a mercury salt, whereby also the yield is improved 
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when the operation is performed at 40°, but not at lower tempera- 
tures. The product is now mixed with sulphuric or fuming 
sulphuric acid under conditions excluding rise in temperature, and 
the mixture is gradually heated until the tetranitromethane distils, 
or slowly heated in a reflux apparatus until gas ceases to be evolved 
and then distilled. Apparently, the chief product of the action 
of acetylene on nitric acid is an intermediate compound, which is 
converted into tetranitromethane when the solytion is heated with 
sulphuric acid. [See also J. Soe. Chem. Ind., 1919, June.] 
H. W. 


Constitution of Tetranitromethane. Ericn Scumipr (Zer., 
1919, 52, [B], 400—413).—From the results of a quantitative 
study of the behaviour of tetranitromethane towards aqueous 
potassium hydroxide, it appears that the substance is decomposed 
in two ways, according to the equations: (1) C(NO,),+ 2KOH= 
KNO;+ KC(NO,),+ H,O (compare Hantzsch and Rinkenberger, 
A., 1899, i, 404), and (2) C(NO,),+6KOH=4KNO, + K,CO, + 
3H,O. The course of the reaction depends on the concentration 
of the alkali; the ratio of the quantity reacting according to the 
first equation to that according to the second varies from 2:1 with 
0°1N-alkali to 12:1 with 14.\-alkali. 

Iodotrinitromethane only reacts in one direction, however, 
analogous to (1) above: 3CI(NO,),+ GKOH = 3KC(NO,), + 
2KI+ KIO,+3H,O (Hantzsch, A., 1906, i, 617). The dual nature 
of tetranitromethane is therefore connected with the fourth 
‘“nitro”’-group, and the facts can be explained on the assumption 
that the compound exists in the tautomeric forms 


NO,-O-NC HNO) 
(Willstatter and Hottenroth, A., 1904, i, 472) and NO-O-C(NO,),. 
The first form reacts according to equation (1), and is favoured by 
concentrated alkalis, whilst the second isomeride reacts according 
to equation (2). 

In the quantitative study of the reaction, the following estima- 
tions were made: (1) The alkali required in the case of the 0°1- 
solution. Sealed bulbs of the nitro-compound were crushed under 
the potassium hydroxide, and the excess of alkali was titrated, 
using phenolphthalein. (2) The nitrite. Immediately after the 
reaction with the alkali was completed, the clear solution was 
neutralised in the cold, and the nitrite estimated as nitrogen by 
means of ammonium chloride. (3) The carbonate. Some reactions 
were performed with 0:1NV-barium hydroxide, and the barium 
carbonate produced was converted into the sulphate and weighed. 
(4) The nitrate. The product of the reaction with 0-1-alkali 
was mixed with palladinised barium sulphate and concentrated 
potassium hydroxide, and treated with hydrogen until the solution 
became pale yellow. The nitroform was thereby reduced to an 
unknown compound, but the nitrate left almost untouched. The 
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filtered solution was then evaporated, dropped on hydrazine 
sulphate to decompose the nitrite, diluted, filtered again, acidified 
with sulphuric acid, and precipitated with nitron acetate. (The 
preparation of palladinised barium sulphate is_ described.) 
(5) The nitroform. The nitrite was decomposed by boiling with 
ammonium chloride, and then the solution was transferred to a 
flask with a ground-in still-head, acidified with phosphoric acid, 
and boiled until the nitroform had passed over, this being trapped 
in O'TN-potassium hydroxide. The solution was acidified with 
acetic acid and precipitated with nitron acetate. 

Tetranitromethane also decomposes into a nitrite when treated 
with dilute hydrochloric acid, for dimethyl-m-toluidine can be 
converted into its p-nitroso-comipound by such a mixture. 

The following salts of nitroform have been prepared: the stable 
nitron salt, C,,H,,.N,,CH(NO.),, decomp. 136—141°; di-isobutyl- 
amine salt, decomp. 121—123°; piperidine salt, notched leaflets, 
decomp. 100°; dibenzylamine salt, needles, decomp. 160—163°. 

a. O.. H 


Preparation of Optically Active Propylene Glycol. Ap. 
Grin (Ber., 1919, 52, [B], 260-—263).--Abderhalden has recently 
isolated the active forms of propylene glycol (this vol., i, 2), but 
Griin had already studied the subject with the partial success now 
described. 

Propylene glycol is left with concentrated sulphuric acid at the 
ordinary temperature, and the inactive dihydrogen disulphate, 
C,H,(O-SO,H),, is isolated as the barium salt, 3H,O, which is con- 
verted into the potassium salt. leaflets, 0‘5EtOH, sodium salt, 
needles, and strychnine salt. Two modifications of the last salt 
are obtained: pearly tablets, [a]? —20°38°, of which 0°9 gram dis- 
solves in 100 ec.c. of water, and rosettes of long, slender needles, 
fal —28°19°, with the solubility 11°82. By treatment with 
0'2V-barium hydroxide. the tablets have been converted into the 
barium salt of d-propylene dihydrogen disulphate, [a]P +11°50°, 
but further progress in the,isolation of d-propylene glycol could 
not be made, owing to the great stability of the free acid ester. 


J.C. W. 


Some Derivatives of Trimethylene Glycol. Enricu Sciimipt 
and Rupotr Wiixenporr (Ber., 1919, 52, [B], 389—399).—Henry 
found in 1895 that “ nitro/sobutylglycerol,’ NO,-C(CH,°OH),, 
could be obtained readily by the condensation of nitromethane 
with formaldehyde under the influence of alkali hydroxides, but 
all his attempts at controlling the reaction so as to give nitrotri- 
methylene glycol were unsuccessful. The present authors have 
also found that partial condensation is hopeless, but have succeeded 
in making the glycol by the action of sodium methoxide solution 
on the glycerol, one molecule of formaldehyde being eliminated. 

Nitro‘sobutylglycerol [nitrotrihydroxymethylmethane] is pro- 
duced in 79% yield by warming a solution of nitromethane and 
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paraformaldehyde in dry-ethyl acetate with a few drops of 33%, 
potassium hydroxide. This is an improvement on Henry’s method 
(A., 1896, i, 4). The tribenzoate, NO,*C(CH.*OBz),, obtained by 
the action of benzoyl chloride and quinoline, crystallises in needles, 
m. p. 111°. The trihydric alcohol may also be prepared in methyl- 
alcoholic solution, and if such a solution is chilled and slowly 
mixed with sodium methoxide solution, sodionitrotrimethylene 
glycol, NO.*CNa(CH.°OH),. separates in small prisms with 2MeOH, 
which crystallise with 2H,O from aqueous alcohol. the yield’ being 
91%. The salt decomposes vigorously at 130—136°, and gives the 
red colour with ferric chloride and the blue with ethereal hydrogen 
chloride, characteristic of the salts of nitro-paraffins. The salt is 
converted into free nitrotrimethylene glycol by boiling with 
ethereal salicylic acid. The compound crystallises from a mixture 
of ethyl acetate and chloroform in groups of feathery needles, m. p. 
56—58°, is soluble in oxygenated solvents, does not give a colour 
with ferric chloride, is neutral to litmus, reduces ammoniacal silver 
oxide, decomposes when treated with benzoyl chloride and quino- 
line, and condenses with formaldehyde to give the above nitro/so- 
butvlglycerol. 

If the sodium salt is traated with ethereal bromine, it gives a 
97% yield of bromonitrotrimethulene alycol, which crystallises in 
groups of stout prisms, m. p. 120—122°, and forms a dihenzoate, 
NO.-CBr(CH,:OBz)., in highly refractive prisms, m. p. 104°. 

The nitro-compound is reduced by means of hydrogen, catalvsed 
by palladinised barium sulphate, in oxalic acid solution. A mino- 
trimethylene glycol is a strongly alkaline svrup with a bitter taste. 
and forms a snow-white oralate. decomp. 202°. When benzovlated 
bv the Schotten-Banmann method. it yields the N-benzoyl deriv- 
ative, which crvstallises in delicate needles. m. p. 131°, with a 
bitter taste. whereas in the wresence of quinoline the ftrihenzovl 
derivative, NHRz-CH(CH,-OBz)., is formed. This crvstallises in 
needles, m. p. 136°, which no longer taste bitter. J. ©: W. 


Dichloroethyl Sulphide (Mustard Gas). III. Solubility 
and Hydrolysis of Dichloroethyl Sulphide with a New 
Method for Estimating Small Amounts of the Same. 
E. F. Hopxtns (J. Pharm. Expt. Ther., 1919, 12, 393—403).— 
The solubility of dichloroethyl] sulphide in water has been deter- 
mined, and at 10° has been found to be approximately 007%. 
The velocity of hydrolysis of dichloroethy] sulphide has been 
measured at 0°6°. 10°, 20°, 30°, and 37-5°; the data are graphic- 
ally represented in a series of curves. The hydrolysis is found to 
follow the equation for a unimolecular reaction. 

Dichloroethvl sulphide in admixture with air may be rapidly 
estimated by bubbling the gas throuch a series of two tubes con- 
taining water at 35°; the gas is ranidly absorbed and hydrolvsed, 
and the hvydrogen-ion concentration of the solution is then 
measured, methyl-red being used as indicator. It is necessary that 
all the glassware used should be insoluble in water. Bw. 'W. 
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Mercury Mercaptide Nitrites and their Reaction with the 
Alkyl Iodides. VI. Chain Compounds of Sulphur (continued). 
Sir PraFrutta Cuanpra Ray (T., 1919, 114, 548—552). 


Preparation and Hydrolysis of Esters Derived from the 
Substituted Aliphatic Alcohols. Grorce R. Bancrorr (J. Amer. 
Chem. Soc., 1919, 41, 424—431. Compare A., 1918, i, 2).—A 
study of the rate of hydrolysis by 0-1N-hydrochloric acid of the 
acetates of B-chloroisopropyl, 88’-dichlorotsopropyl, By-dichloro- 
and By-dibromo-propyl alcohols. As in the case of B-substituted 
ethyl acetates, it is found that the presence of a halogen atom in 
the 8-position retards hydrolysis, the influence being still more pro- 
nounced in the case of By-disubstituted esters, but most striking in 
the case of esters with two halogens in the B- and §’-positions. 

The esters were obtained as follows: 8/-dichloroitsopropy] 
acetate, b. p. 201—203°, by the action of acetyl chloride on 
86'-dichlorohydrin ; By-dichloropropyl acetate, b. p. 197—198°, in 
a similar manner, the alcohol being formed by chlorinating allyl 
alcohol ; B-chloroisopropyl acetate, b. p. 149—150°, in the same 
way, the alcohol being obtained by adding concentrated sulphuric 
acid to allyl chloride at 0°, and then, after keeping a day, diluting 
with water and boiling, thus: CH,:CH-CH,Cl+ H,SO, — 
CH,Cl-CHMe-S0,-OH ™3 OH-CHMe-CH,Cl+H,SO,; the alcohol 
is isolated by distilling the solution (up to 130°), neutralising the 
distillate with potassium carbonate, saturating with salt, and 
extracting with ether. 

In the preparation of allyl chloride by the action of phosphorus 
trichloride on allyl alcohol, advantage may be taken of the insolu- 
bility of the chloride in water to separate it from the phosphorous 
acid. J. C. W. 


Preparation of isoButyl Oleate. Ernst Preiswerk (Brit. Pat., 
123685).—isoButyl oleate, prepared by condensing oleic acid or its 
chloride with isobutyl alcohol by the usual methods, has b. p. 
190°/4 mm. and D® 0°86. It is insoluble in water and possesses 
healing properties in cases of tuberculosis. 


Hydrolysis of Glycollide and Lactide in Acid Solution. 
HsaLMar Jowansson and Hvuco Sspenius (Ber., 1919, 52, [B], 
745—-752).—Glycollide and lactide are hydrolysed by water to 
glycollic and lactic acids with intermediate formation of glycollo- 
glycollic and lacto-lactic acids respectively: Oe a 2>0 + 
H,O0 = CO,H-CH,:0-CO-CH,-OH; CO,H-CH,:0-CO-CH,-OH + 
H,O=20H-CH,°CO,H. The authors have particularly investi- 
gated the first phase of the reaction, since the second is known to 
proceed normally. It occurs too rapidly in alkaline solution to 
permit accurate measurement. In moderately acid solution, the 
change takes the form of two independent, simultaneous reactions, 
only one of which is catalysed by hydrogen ions. 
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It therefore appears that hydrolytic fission of B-lactones is cata- 
lysed slightly or not at all by hydrogen ions, that of y-lactones is 
catalysed, whilst the opening of the six-membered ring of glycollide 
or lactide proceeds either with or without catalytic assistance of 
hydrogen ions. 

The experiments were carried out by adding solutions of 
glycollide or lactide in anhydrous acetone to water or dilute acid 
at 19°8+0-1°; at suitable intervals, aliquot portions of the solution 
were added to a solution of potassium iodide and potassium iodate, 
and the liberated iodine was estimated by titration with sodium 
thiosulphate after allowing sufficient interval for the complete 
liberation of iodine. The results are probably slightly’ low, the 
error, however, not exceeding 1%. The presence of acetone does 
not affect the titration, whilst the secondary hydrolysis of the ester 
acid occurs so slowly that it need not be taken into account. 

H. W. 


The Basic Properties of Oxygen in Organic Acids and 
Phenols ; and the Quadrivalency of Oxygen. JoserH Knox 
and Marion Brock Ricuarps (T., 1919, 114, 508—531). 


Pasteur’s Principle of the Relation between Molecular 
and Physical Asymmetry. VIII. On the Spontaneous 
Fission of Racemic Potassium-Cobalti-oxalate into its 
Optically Active Antipodes. fF. M.Jarcer and WiLL1AmM Tuomas 
(Proc. K. Akad. Wetensch. Amsterdam, 1919, 21, 693—706).— 
When an aqueous solution of inactive potassium cobalti-oxalate is 
allowed to crystallise at temperatures near 0°, the racemic salt 
separates in the form of dark green, almost black triclinic 
pinacoidal crystals of the composition K,{Cr(C,0,),}34H,0, 
D}’ 1°877. These crystals are not isomorphous with those of the 
corresponding triclinic chromium, rhodium, and iridium salts, the 
water content being different (A., 1918, i, 3). When, however, 
the inactive solution is allowed to crystallise near 18°, separate 
crystals of the d- and /-compounds are deposited. These have 
trigonal trapezohedral symmetry, and are isomorphous with the 
corresponding optically active rhodium and _ iridium salts: 
a@:e=1:0°8968, a 100°27’, Di’ 1°8893. Only on rare occasions 
could the d- and /-crystals be distinguished by the presence of 
hemihedral faces, in spite of their enormous optical activity. This 
is the first fully substantiated example of the spontaneous fission 
into its components of such a racemic complex metallic compound. 
The transition temperature of the racemic compound into its com- 
ponents, determined by the solubility method, was found at 13°2°. 

The dark green solution of the active salt shows a pronounced 
absorption band between 5510 and 6520 A.U. The form of the 
rotatory dispersion curve is noteworthy. The molecular rotation 
increases rapidly with increasing wave-length, but in the vicinity 
of the absorption band falls steeply, assuming the opposite algebraic 
sign at about 6260 A,U., and reaching a maximum in the other 
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direction at abbut 6400 A.U. The curve is similar in type to that 
of potassium chromium oxalate, the latter, however, showing a 
much greater absolute rotation on either side of the zero line. The 
positions of the maxima and minima are also different in the two 
salts, corresponding with the different positions of the absorption 
bands. For certain wave-lengths, the two d-forms (or /-forms) 
actually have opposite rotations. The influence of the specific 
nature of the central metallic atom is shown in the fact that the 
potassium rhodium- and iridium-oxalates have normal rotatory 
dispersion curves. E. H. R. 


The Supposed Diastatic Properties of Formaldehyde. 
HERMANN SALLINGER (Ber., 1919, 52, [B], 651—656).—A further 
contribution to the controversy on this subject (compare Woker, 
A., 1917, i, 61, 447; Kaufmann, A., 1917, i, 251). The author 
considers that the only valid evidence of the enzymatic indifference 
of formaldehyde towards starch is obtained by observation of the 
specific rotation and absence of reducing power towards Fehling’s 
solution which can be ascribed to the action of formaldehyde on 
starch. With regard to the first point, a solution of amylodextrin 
(Lintner) is found to retain its optical activity unchanged after 
digestion with formaldehyde during forty-four hours at 37°, thus 
confirming Kaufmann’s previous observation. With regard to the 
second point, a solution of soluble starch (Wolff, Fernbach), after 
treatment with formaldehyde and removal of the latter as com- 
pletely as possible, only showed slight reducing power towards 
Fehling’s solution, which depended on traces of residual form- 
aldehyde. Further, in a comparative series of experiments in which 
formaldehyde solutions of differing concentration were mixed on the 
one hand with starch solution and on the other with water, and 
subsequently treated with Fehling’s solution, a greater reduction 
was not found in any instance in the solutions containing starch 
than in those from which it was absent. The author therefore 


considers formaldehyde to be enzymatically indifferent to starch. 
H. W. 


The Relations between the Chemical Structures of 
Carbonyl Derivatives and their Reactivities toward Salts of 
Semicarbazide. Axtruur Micnart (J. Amer. Chem. Soc., 1919, 
41, 393—424).—The velocities of the reactions of aldehydes and 
ketones with various reagents have been investigated quantitatively, 
chiefly by Petrenko-Kritschenko, and the results discussed in their 
theoretical aspects (see Stewart, ‘‘ Stereochemistry,” 474—501). 
The velocity factor in such reactions depends mainly on the magni- 
tude of the free chemical energy of the carbonyl group and on its 
affinity relationships to the component parts of the reagent. From 
a determination of the reaction velocities of different ketones 
towards the same agent, conclusions may be drawn as to the in- 
fluence of structure on the free energy of the carbonyl group, but 
this is not necessarily the same as discussing the reactivity of the 
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ketone. Reactivity is frequently confused with instability, but the 
latter term should be restricted to the behaviour of a compound 
towards physical forces, and the former used only in reference to 
the behaviour of a certain atom or group of atoms in a given 
chemical system.” The reactivity of a ketone, for example, is the 
sum total of the changes in the free and bound chemical energy 
in all the atoms, manifesting itself at the carbonyl group because 
the hindrance to chemical change is best overcome .at this point. 

The present investigation has for its chief aim the arrangement 
of groups of carbonyl derivatives according to the relative reactivi- 
ties of the members towards certain reagents. For such a pur- 
pose, semicarbazide is the most suitable agent, since its salts are 
only slightly hydrolysed in solution and most semicarbazones are 
only sparingly soluble in water. As a preliminary to the form- 
ation of a semicarbazone from a salt of semicarbazide, a carbonyl 
derivative must liberate the base, that is, it must exert as much 
energy as was dissipated in the neutralisation of the base by the 
acid. Since semicarbazide is a strong base, this energy will stand 
in direct relation to the affinity constant of the acid. The 
reactivity of a carbonyl compound can therefore be gauged by 
finding at what limit it ceases to react with a series of semicarbazide 
salts. Some carbonyl derivatives react with salts of semicarbazide 
and the strongest. mineral acids. In such cases, the limit is ascer- 
tained by adding some of the free acid and finding how much is 
necessary to prevent reaction, or, in other words, to make the 
reverse hydrolysis of the semicarbazone to proceed with equal 
velocity. A similar method is employed in the case of two carbonyl 
derivatives which both react with the semicarbazide salt of one 
acid, but not with the salt of the next stronger acid; the more 
reactive compound is the one which forms a semicarbazone in the 
presence of the greater amount of the free acid. 

Semicarbazide, m. p. 95°, and the following salts were employed 
in the experiments: hydrochloride, m. p. 175°; hydrogen sulphate, 
m. p. 145° (decomp.); sulphate, m. p. 143°; formate, m. p. 125°; 
benzenesulphonate, plates, m. p. 187° (deeomp.); acetate, m. p. 
75°; chloroacetate, m. p. 111—112°; dichloroacetate, m. p. 108°; 
trichloroacetate, m. p. 154° (decomp.); oxalate, m. p. 133° 
(decomp.); maleate, m. p. 100°; hydrofluoride; salicylate, m. p. 
153°; o-nitrobenzoate, m. p. 96°. 

These salts and mixtures of them with the free acids fall into 
the following order when the difficulty of a ketone to liberate and 
react with the base is considered: (1) free base; (2) acetate. 
(3) formate; (4) chloroacetate; (5) oxalate; (6) dichloroacetate ; 
(7) dichloroacetate +0°5N-acid; (8) trichloroacetate; (9) hydro- 
chloride; (10) hydrochloride + 0°2N-HCl; (12) hydrochloride + 
0-5N-HC1; (13) hydrochloride + 0°6N-HCl1; (15) hydrochloride + 
1:0N-HCl. This order, therefore, may be regarded as the scale of 
reactivity. 

In the first series of experiments, the reactions between aliphatic 
ketones and these agents in aqueous solution are described. For 
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the purpose, 0°5 mg.-mol. of the ketone was shaken with 0°8 c.c. 
of a solution containing 0°56 mg.-mol. of the salt, and any pre- 
cipitates were purified and examined. No experiment was con- 
sidered negative under 200 hours. The origins of the ketones are 
summarised, and the results are described in detail, discussed at 
some length, and reproduced by curves, particular attention being 
paid to the influence of branched chains. The least reactive 
ketone is propyl isopropyl ketone (1 on the scale), and the most 
reactive are methyl hexyl (12) and methyl octyl ketones (15). 
Dimethyl, diethyl, and dipropyl ketones come about 6 on the scale. 

In a second series of experiments, alcoholic media were employed, 
(5 mg.-mol. of the ketone in 0°85 c¢.c. of alcohol of D 0°9270, or 
09097 for the highest members, was shaken with 0°5 mg.-mol. of 
the reagent in the same volume of the same alcohol, and then at 
different intervals up to five months a few drops of the solution 
were evaporated and tested for a semicarbazone. Under such 
conditions, practically all the ketones only react with the free 
base; only the higher members, such as methyl] hexyl ketone (10), 
show any great reactivity. The insolubility of the semicarbazone 
is obviously of considerable importance, but even in these cases 
in which the mixture remains homogeneous there is no connexion 
between reactivity and reaction velocity. Methyl hexyl ketone, 
for example, has the largest reactivity with semicarbazide in 
alcohol, but the velocity of its reaction with phenylhydrazine is 
only about half, and its velocity with potassium hydrogen sulphite 
about one-quarter, of the acetone velocities. 

Acetophenone takes the ninth place on the scale and propio- 
phenone about low fourth. 

With the aldehydes, the outstanding feature is the great 
reactivity of formaldehyde and the aromatic aldehydes. These all 
react with semicarbazide hydrochloride even in the presence of 
10V-hydrochloric acid. The changes from H-CHO to Me-CHO 
and C,H;-CHO to C;H,;-COMe are accompanied by great falls in 
reactivity. 

Several ketonic esters have also been investigated. Ethyl aceto- 
acetate is much more reactive than the alkylacetoacetates, 
COMe:CHR-CO,Et and COMe-CR,°CO,Et, and is more reactive 
than ethyl benzoylacetate. 

The following appear to be new: methyl octyl ketone semi- 
carbazone, m. p. 119°; ethyl methylacetoacetate semicarbazone, 
pale blue crystals, m. p. 183—187° (decomp.); ethyl ethylaceto- 
acetate semicarbazone, m. p. 154° (decomp.); ethyl dimethyl- 
acetoacetate semicarbazone, m. p. 183—187° (decomp.) ; ethyl allyl- 
acetoacetate semicarbazone, m. p. 125°; ethyl diacetylmalonate 
semicarbazone, C,,H,0,N,; ethyl oraloacetate semicarbazone, m. p. 
162°; ethyl benzoylacetate semicarbazone, m. p. 125° (decomp.). 
Some practical applications of the above classification of the 
ketones may be mentioned. In the first place, a scheme for the 
separation of a mixture of ketones could be designed, based on the 
treatment of the mixture with solutions of semicarbazide salts in 
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decreasing order of the strengths of the acids. Secondly, strong 
acids may be classified according to their reactivities in concen- 
trated solutions by finding what excess of acid is necessary to 
inhibit the formation of the semicarbazone of a suitable ketone. 

' J.C. W. 


Mutarotation of Dextrose and Levulose. J. M. Netson and 
Frank M. Beecte (J. Amer. Chem. Soc., 1919, 41, 559—575). 
The specific rotation of a-d-glucose, B-d-glucose, and B-d-fructose 
has been determined at 0°15°, 15°, 25°, and 37°. The values found 
are: a-d-glucose, +111°2°; B-d-glucose, +17°5°; and B-d-fructose, 
—130°8°. These values are constant for all the temperatures in- 
vestigated. The relation between the rate of mutarotation of the 
three sugars and varying concentrations of hydrogen ion has been 
determined. It is shown that the equilibrium rotation of dextrose 
is not affected by temperature, whilst that of levulose varies with 
the temperature of the solution. The mutarotation of dextrose 
appears to be simply racemisation, whilst that of levulose is not. 
The mutarotation of dextrose and levulose in the presence of each 
other and in the presence of sucrose and invertase has been 
measured, and in each case was found to be independent of the 
other when present, except in the case of solutions of levulose and 
sucrose, when the rate of mutarotation and the rotation at equil- 
ibrium were affected. The temperature-coefficient of the muta- 
rotation was also determined. J. F.S. 


Glycollonitrile-d- glucoside, C,;H,,0,,0°'CH,CN. Eni 
Fiscuer (Ber., 1919, 52, [B], 197-200. Compare A., 1917, 
i, 658).—The isolation of g/ycollonitrile-d-y/ucoside by the bydro- 
lysis of its tetra-acetyl derivative with methyl-alcoholic ammonia 
is now described. It is an amorphous substance, [a]j’ — 45-979, 
which is soluble in cold water or pyridine, but not in most in- 
different organic media, and it is very susceptible to hydrolytic 
influences. It is not so readily affected by emulsin, however, as 
mandelonitrile glucoside is, the best conditions being when the //-ion 
concentration is about 10-°*. Hydrogen cyanide is formed during 
the hydrolysis. Proof of the purity and identity of the compound 
lies chiefly in its re-acetylation to tetra-acetylglucosidoglycollo- 
nitrile. J.C. W. 


Syntheses of Linamarin and Glycollonitrile Celloside. 
Emit Fiscuer and Gerpa ANGER (#er., 1919, 52, [B], 854—868). 
—The synthesis of linamarin, effected on lines similar to those 
followed by Fischer and Bergmann (A., 1917, i, 657) in the 
syntheses of mandelonitrile glucoside and sambunigrin, has already 
been described (A., 1918, i, 526). 

Ethyl tetra-acetylglucosido-a-hydroryisobutyrate is converted by 
aqueous barium hydroxide into g/ucosido-a-hydroryisobutyric acid, 
prisms, m. p. 146—147° (corr.), [a@]j —23-06° in water. The 
physical constants of the synthetic linamarin differ slightly from 
those recorded for the natural substance, particularly in respect 
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to optical activity, but the differences are not sufficiently great to 
cause any doubt as to the identity of the preducts. Both the 
synthetic and natural glucosides are slowly hydrolysed by emulsin, 
more rapidly by phaseolunatase from Phaseolus lunatus. The sub- 
stance is in all probability a B-glucoside, since it is the result of 
a type of synthesis which in all previous instances has led to 
B-glucosides, and since all the successive products are levorotatory, 
whilst, in general, the a-glucosides are dextrorotatory. 

Since amygdalin, the most important representative of the 
cyanogenetic glucosides, is a derivative of a disaccharide, the 
authors have extended the synthesis to similar sugars, and have 
prepared the compound of cellose with glycollonitrile on lines 
similar to those used for linamarin. 

Ethyl hepta-acetylcellosidoglycollate, needles, m. p. 161—163° 
(corr.), [a]ij —30°9° in acetone, is prepared from acetobromo- 
cellose, ethyl glycollate, and dry silver oxide, and is converted by 
methyl-alcoholic ammonia into ce/losidoglycollamide, prisms, m. p. 
150—152° (corr.), [a]ij —27-9° in water, which is hydrolysed by 
emulsin with the formation of dextrose. The amide is converted 
in the usual manner into ce/losidog!ycollamide he pta-acetate, slender 
needles, m. p. 205—206° (corr.), [a]ff —20°6° in acetone, which, 
when treated with phosphorus oxychloride, passes into cellosido- 
glycollonitrile hepta-acetate, small needles, m. p. 200—202° (corr.) 
after previous softening, [a]/*‘—26-68° in acetone. The latter, on 
deacetylation, gives ce/losidoglycollonitrile, CN*CH,*O°C,,.H.,Oj9, 
which could only be obtained as an amorphous mass, frequently of 
a pale yellow colour; when heated, it softens at about 80°, and is 
slowly converted into a viscous mass, which evolves gas at about 
108°. It has [a]if —28°74° in water. When reacetylated by acetic 
anhydride in pyridine solution, it gives the original hepta-acetate 
in good yield. It is hydrolysed by emulsin with comparative ease, 
giving hydrocyanic acid and dextrose. H. W. 


Alkylaminochromi-compounds. III. Hs. Manpat (Ber., 
1919, 52, [B], 330—341. Compare A., 1916, i, 202, 792).—The 
following chloropentapropylaminochromic salts are described: The 
chloride, [CrCl\(NH,Pr),|Cl,, is obtained by the action of propyl- 
amine on chromic chloride at as low a temperature as possible, a 
dichlorotetrapropylaminochromic chloride being formed if the reac- 
tion is not well controlled. It crystallises in red tablets from 
water, in which 1 part is soluble in 35 parts at the ordinary 
temperature, and it gives up propylamine at 60—70°. Other 
salts are prepared as precipitates from the red solution of the 
chloride by double decomposition or addition of a suitable chloride. 
The bromide requires nearly twice, and the iodide nearly three 
times, as much water for solution. The mercurichloride, 
5XCI,,4HgCl,, is pale violet; the mercuribromide, XHgBr,, is very 
pale reddish-violet ; the mercuri-iodide, XHegl,, is still paler; the 
platinichloride, XPtCl,,H,O, has the colour of chamois; the 
bismuthichloride, X,BizCly, is a pale reddish-violet powder; and 
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the stibichloride, XSbCl;, forms very minute, indefinite crystals. 
The hydrogen sulphate, X(HSO,),, crystallises in glistening, violet 
scales; the dithionate, XS,O,, forms violet, hexagonal tablets; and 
the sulphide, XS;, is a yellowish-brown powder. The nitrate, 
X(NO3).,3H,O, forms long prisms. The ferrocyanide, 
X,FeC,N,,2H,0, 

is pale red, but becomes yellowish-brown in the light, and is about 
the most insoluble salt of the series; the ferricyanide, X,(FeC,N,)., 
is yellow with a tinge of red, and the chromicyanide, X;(CrC,N,)., 
is a reddish-violet, microcrystalline powder. The _ triozalo- 
cobaltiate, X;[Co(C,0,)s|>, is a bluish-green, crystalline powder, and 
the trioxalochromiate, X,[Cr(C,O,)3|,, crystallises in brownish- 
violet, glistening bundles of minute needles. The dichromate is 
soluble, but the chromate, XCrO,, is a very sparingly soluble, 
yellow powder. J.C. W. 


Xanthates of Quaternary Ammonium, Sulphine, and 
Analogous Bases. Jaime Ferrer (Anal. Fis. Quim., 1918, 16, 
724—-727).—Quaternary ammonium bases react with carbon 
disulphide in a manner similar to alkali hydroxides, giving 
xanthates. In a preliminary note, the author describes the pre- 
paration of the xanthates of quaternary ammonium, sulphine, and 
iodonium bases, giving some quantitative details of their proper- 
ties. Tetramethylammonium hydroxide was dissolved in ethyl 
alcohol, and carbon disulphide added. On evaporation, the 
zanthate is obtained in yellow, hygroscopic needles, soluble in 
ether and acetone. With propyl alcohol, the corresponding 
xanthate is obtained in plates. 

Phenyltrimethylammonium ethyl- and propyl-ranthates were 
prepared similarly, crystallising in needles. Solutions were 
obtained giving xanthate reactions by adding disulphide to alcoholic 
solutions of methylpyridinium hydroxide and methylveratrinium 
hydroxide. 

Triethylsulphine hydroxide was dissolved in ethyl, propyl, and 
isobutyl alcohols. On treatment with carbon disulvhide and 
evaporation, the corresponding zanthates were obtained in yellow 
needles soluble in water. 

Diphenyliodonium hvdroxide gives a wvanthate crystallising in 
brilliant needles, only slightly soluble in water. alcohol, and ether. 

By similar methods, methulstiboninm ethylxanthate (colourless 


crystals) and ethylmercury ethylranthate were prepared. 
Ww. S. M. 


Constitution of Methyloxaluric Acid. Roserr Benrenp 
(Ber., 1919, 52, [B], 424—426).—Only one of the two possible 
methyloxalurie acids is known. but its constitution has not been 
determined hitherto (compare Henkel, A., 1911, i, 159). Its ethyl 
ester, flat prisms. m. p. 144—146°. has now been heated with acetvl 
chloride in a sealed tube at 120—130°, and the following products 
have been isolated and fully identified: (a) much methvlparabanic 
acid, (b) a small quantity of the acetyl derivative of this, and 
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(c) a little acetoxamethane. The last substance gives the clue to 
the constitution of the methyloxaluric acid, for it may be supposed 
to be formed according to the equation NHMe-CO-NH-CO-CO,Et + 
AcCl = NHAc:CO-CO, Et + CH,*N°CO + HCl. J.C. W. 


Action of Halogenates and Hypohalogenites on Mercury 
Fulminate. A. Lanenans (J. pr. Chem., 1918, [ii], 98, 255—314). 
—The action of halogenates and hypohalogenites on mercury 
fulminate has been studied under various conditions; more definite 
quantitative data are promised in a subsequent paper, but the 
results already obtained are considered to furnish further evidence 
for the oxime structure for fulminic acid. 

The action of potassium chlorate and potassium bromate solu- 
tions on mercury fulminate in the presence of hydrochloric acid 
depends greatly on the conditions of the experiment, and the 
original memoir must be consulted for details. Generally, it may 
be said that bromate acts more energetically than chlorate, and 
that for the production of the maximum amount of blue, oily 
product a definite relationship between the concentrations of hydro- 
chloric acid and bromate must be maintained, and that the quantity 
of mercury fulminate is definitely related to that of the other 
reagents. 

Mercury fulminate is decomposed by potassium hypochlorite 
solution, yielding chiefly mercuric oxide, which is only produced 
in small amount by hypobromite or hypoiodite. The action of 
potassium hypobromite yields varying products, according to ex- 
perimental conditions, a summary of which is impossible until more 
exact data have been obtained; the most remarkable product is a 
deep blue oil, which is best obtained by the gradual addition of 
moist mercury fulminate to a solution of bromine in 10% potassium 
hydroxide, 7—8 c.c. of bromine being used for each 10 grams of 
potassium hydroxide; it has D 2°6844 or 2°6852. and is unstable 
towards light. but more stable in the dark. It consists in all 
probability of bromonitrosomethane. It decomposes when dis- 
tilled under ordinary pressure, evolving brown vapours and yield- 
ing distillates, which generally crystallise after a time. It yields 
crystalline products when treated with the following reagents: 
sodium sulphite or sodium hydrogen sulphite (colourless leaflets, 
m. p. 91—92° [uncorr.] after softening at 89°); sodium thio- 
sulphate; potassium cyanide (m. p. 55°); ammonium persulphate 
(m. p. 68°); silver nitrate (colourless leaflets. m. p. 67°); phenyl- 
hydrazine; furfuraldehyde (m. p. above 200°); benzoyl peroxide 
(colourless needles); hexamethylenetetramine (yellow or white 
solid, m. p.’s 95° and 187° respectively. according to conditions of 
experiment) ; benzenesulphonic acid; picric acid; sodium xantho- 
genate; glvcine (m. p. 65°). The blue compound is not formed 
when bromine acts on mercury fulminate in the presence of acetic 
anhydride, glacial acetic acid, or pyridine. 

A sensitive method for the detection of mercury fulminate in 
fuse compositions is founded on the production of the -~<" —" 
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Simple Cyanic and Cyanuric Compounds. I. Hexa- 
cyanogen {Cyanuric Cyanide]. Erwin urr (Ber., 1919, 52, |B), 
656—665).—H exacyanogen (annexed formula) is obtained by heat- 

ing a mixture of cyanuric tricarboxylamide and 
C-CN phosphoric oxide in a vacuum rapidly to 210—220°, 
i. and finally to about 250°. The yield is about 17%. 
N The substance forms monoclinic crystals (a@:6:¢= 
Nc: A C. “CN 0°9233:1:1°0688, B=90°26’), has m. p. 119°, b. p. 
\/4 262° (corr.)/771 mm., 119°/0°-5—1 mm. It separates 
from benzene + 1C,Hy. When the vapour is led over 
a strongly heated platinum wire, it is quantitatively 
depolymerised to dicyanogen. It is very sensitive to moisture. It 
slowly dissolves in water at 0°, and two cyanogen groups are rapidly 
eliminated in the form of hydrogen cyanide, whilst the third 
cyanogen group is removed at a slightly higher temperature, 
cyanuric acid being formed. In virtue of the three conjugated 
double linkings, it seems probable that water is first added and 
hydrogen cyanide subsequently eliminated from the hydroxynitrile 
thus formed. With methyl alcohol, reaction proceeds more slowly, and 
ean be arrested by suitable adjustment of experimental conditions 
at any of the three stages theoretically possible. There are thus 
obtained: (1) the monomethoxydinitrile, OMe*C,N;(CN)., colour- 
less leaflets, m. p. 86°5°, (2) the dimethoxymononitrile, prisms, 
m. p. 21°, and (3) trimethyl cyanurate, m. p. 135°. A solution of 
hexacyanogen in carbon tetrachloride does not visibly react with 
chlorine even in the presence of iodine, but the odour of cyanuric 
chloride shows some action to occur ; it also appears to be indifferent 
to hydrogen chloride. H. W. 


Silicon Hydrides. VI. Chlorination and Methylation of 
Monosilane. A.trrep Srock and Cart Somrzski (Ber., 1919, 52, 
[B], 695—724. Compare A., 1916, ii, 319; 1917, ii, 110, 111, 
353, 361).—Whilst monosilane does not react with hydrogen 
chloride in the absence of a catalyst at 200°, reaction occurs slowly 
in the presence of aluminium chloride at the ordinary tempera- 
ture, and with reasonable rapidity at 100°; when the gases are 
used in molar proportions, the chief product is monochlorosilane, 
whilst with the double proportion of hydrogen chloride, dichloro- 
silane is chiefly formed, the action in this respect differing some- 
what considerably from that with hydrogen bromide. 

Chloromonosilane is a non-spontaneously inflammable gas, m. p. 
— 118°, b. p. —30°5°, D-™8° 1°145 (as liquid). It is immediately 
decomposed by water, yielding disiloxane; protracted action of 
water causes hydrolysis with evolution of hydrogen. It reacts with 
gaseous zinc methyl, yielding exclusively methylmonosilane, 
SiH,Me, b. p. —57°, m. p. —156°5°, which is scarcely attacked by 
water in the absence of alkali, but is slowly decomposed by alkali 
in accordance with the equation SiH,Me + 2H,O =[Si0(OH)Mel, + 
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3H,. Further chlorination of methylsilane by means of hydrogen 
chloride and aluminium chloride leads to the production of methyl- 
chloromonosilane and methyldichloromonosilane, which can be 
separated by protracted fractional distillation. The former is a 
colourless gas, m. p. 134°, b. p. ca+7°, D-®* 0-935 (as liquid), 
which is very sensitive to moisture ; evidence that the chlorine atom 
is attached to silicon is afforded ‘by converting it into dimethyl- 
silane by the action of zinc methyl, the product being identical 
with that prepared from dichlorosilane. Dichloromethylmono- 
silane was isolated in approximately pure condition. 

Dichloromonosilane is obtained as a by-product in the prepara- 
tion of the monohalogen derivative by further chlorination of 
chloromonosilane by aluminium chloride and hydrogen chloride, 
and by the action of hydrogen chloride (2. mols.) on monosilane 
(1 mol.); in the latter case, the main product is the dichloro- 
derivative mixed with a little monochloro-product and unchanged 
hydrogen chloride and very little trichloromonosilane. It has 
m. p. —122°, b. p. 8°5°, and is particularly sensitive to moisture 
and fat. With water, it immediately yields prosiloxane, SiH,(:O), 
and then 1-oxo-2-oxydisiloxane, 

28iH,Cl, + 3H,O = O:SiH-O-SiH,"OH + 4HCl+ Hs. 
It is converted by thorough treatment with gaseous zinc methyl 
into dimethylmonosilane, SiH,Me,, m. p. —150°, b. p. —20°, 
which, with alkali, evolves twice its volume of hydrogen, 
SiH. »Me, + H,O = SiOMe, + 2H,. 

The dimethylprosiloxane is soluble in an excess of alkali, probably 
yielding SiMe,(ONa),; acids precipitate an oil from this solution 
which slowly becomes partly solid, and consists of a mixture of 
SiMe,O, SiMe,(OH)., and their condensation and polymerisation 
products. 

It is noticeable that the displacement of hydrogen by chlorine in 
silicon derivatives has much less influence in raising the boiling 
and melting points than with derivatives of carbon. H. W. 


Nitration of tert.-Butylbenzene. D. F. pu Torr MAtHeErse 
(Ber., 1919, 52, [B], 319—324).—When tert.-butylbenzene is left 
with nitric acid (D 1°5), it is almost entirely converted into p-nitro- 
tert.-butylbenzene, NO.*C,HyCMes, an oil which does not crystal- 
lise in a freezing mixture, having b. p. 142—143°/17 mm., whilst 
a dinitro-derivative, pale yellow prisms, m. p. 61—62°, b. p. 185°/ 
15 mm., is formed at 60° (Baur, A., 1894, i, 445). 

The constitution of the mono-nitro-compound does not agree with 
Senkowski’s statements (A., 1890, 1296). It has been proved as 
follows: (a) oxidation with dilute nitric acid at 130° to pnitro- 
benzoic acid; () reduction to ptert.-butylaniline, and conversion 
into its acetyl, benzoyl, and dimethyl derivatives, and into p-tert.- 
butylphenol; (c) reduction by sodium methoxide solution to 
p-azoxy-tert.-butylbenzene, pale yellow leaflets, m. p. 138°; 
(d) reduction to p-azo-tert.-butylbenzene, orange- -red needles, m. p. 
183°, and the hydrazo-compound by means of aqueous-alcoholic 
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potassium hydroxide and zine dust; (e) the semidine transforma- 
tion of the hydrazo-derivative, by means of alcoholic stannous 
chloride, into 6-amino-3 : 4!-di-tert.-butyldiphenylamine, 
CMe,°C,H,(NH;)*NH-C,H,CMe,, 
white leaflets, m. p. 100—101°. As an o-aminodiphenylamine, the 
latter base reacts with benzil to form a stilbazonium compound, 
Cy,H,ONo, greenish-yellow needles, m. p. 165—167° (Taiiber, A., 
1892, 853), and with benzaldehyde to give a benzenyl compound, 
Co7Hg.No, slender, yellow needles, m. p. 126-—127° (ibid.). : 
J.C. W. 


New Compounds of Glutamic Acid. Perrer Bercei. 
(Zeitsch. physiol. Chem., 1919, 104, 182—188).—8-Naphthalene- 
sulphonylglutamic acid, C,yH;SO,.NH*CH(CO,H)-[CH,],*CO,H, 
crystallises in microscopic needles from water, m. p. 165° (uncorr.). 
Toluenesul phonylglutamic acid, 

C,H,*SO,*NH-CH(CO,H)-[CH,],*CO,H, 
forms woolly masses of soft, short needles, m. p. 115—-117° 
(uncorr.). The presence of 1% of glutamic acid or glycine in urine 
may be detected by the isolation of their B-naphthalenesulphony] 
derivatives. J.C. D. 


Formation of Diphenyl by the Action of Cupric Salts on 
Organometallic Compounds of Magnesium. Jacop Krizewsky 
and Eustace Epenezer Turner (T., 1919, 114, 559—561). 


Transformation of Quaternary Ammonium Salts into 
Tertiary Amines with Sodium Ethoxide. D. Vor.anper and 
ELIsaABETH SPRECKELS (Ber., 1919, 52, [B], 309—311).—Aromatic 
primary amines can be readily converted into a mixture of the 
dimethyl derivatives and the corresponding quaternary salts by 
treatment with an excess of methyl sulphate and alkali. A con- 
venient process for transforming the quaternary salts into the 
tertiary bases has now been found. The crude product is satu- 
rated with hydrochloric acid, evaporated to dryness, and the mixed 
salts are boiled under reflux with a solution of sodium (two or 
three equivalents) in alcohol (50—100 parts) for three to five hours. 
From 8&5 to 95% of the quaternary salt is converted into the 
tertiary amine. 

The process has not been fully tested in the case of aliphatic 
bases, but more concentrated solutions of sodium ethoxide, or 
perhaps amyloxide, appear to be necessary. 4. & W. 


Oxidation of o-Tolyltrimethylammonium Salts to o-Benzo- 
betaine. D. Vortinper and Franz Janecke (Ber., 1919, 52, [B), 
311—314).—The oxidation of o-tolyltrimethylammonium methyl 
sulphate (Ullmann, A., 1903, i, 395) to o-benzobetaine (Willstiitter, 
A., 1904, i, 235) by means of permanganate is described. In 
addition to the hydriodide, aurichloride, and free base already 
obtained by Willstitter, the authors have prepared the hydro- 
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chloride, Cy,H,,O,NCI],H,O, jagged leaflets, m. p. 170—176°. 
When boiled with a solution of sodium ethoxide, the base deposits 
the sodium salt of N-dimethylanthranilic acid in felted needles. 
The free acid corresponds with Willstatter’s description (ibid.), and 
forms a hydriodide, m. p. 180° (decomp.), a periodide, m. p. 163° 
(decomp.), and a platinichloride, m. p. 198° (decomp.). 


J.C. W. 


Nitration of Benzotrichloride. Exisanern Spreckers (Ber., 
1919, 52, [B], 315—319).—Under the usual conditions of nitra- 
tion, benzotrichloride yields nitrobenzoic acids, but if treated with 
a solution of nitrogen pentoxide in carbon tetrachloride at —10°, 
a mixture of nitrobenzotrichlorides is formed almost free from 
nitrobenzoic acids and unchanged material. About 80% of the 
mixture has b. p. 150—153°/18 mm. It is fairly stable towards 
water and cold dilute alkalis, much more so, in fact, than benzo- 
trichloride itself, neither does it readily change into the nitro- 
benzoic acids in contact with cold, concentrated nitric acid. It is 
not, therefore, the precursor of the nitrobenzoic acids formed under 
the usual conditions. 

The proportions of the isomerides in the mixture have been deter- 
mined approximately by boiling with barium hydroxide and 
separating the barium salts of the nitrobenzoic acids. The main 
product is m-nitrobenzotrichlorije, with about one-fifth of its weight 
of the para-compound, which is much more than benzoic acid 
yields. There is also a small quantity of the ortho-compound in 
the mixture. J.C. W. 


Phenylearbamic Acid and its Homologues. F. E. C. 
Scnerrer (Proc. K. Akad. Wetensch. Amsterdam, 1919, 21, 
664—677).—The compound formed between aniline and carbon 
dioxide under pressure at low temperatures was examined by Ditte 
many years ago (A., 1888, 49), and was found to contain the con- 
stituents in equimolecular proportions. This composition has now 
been confirmed and the conditions of its existence established. 
Within the limits of temperature and pressure of the experiments, 
four phases are possible—the solid compound, two liquids, and 
vapour. The four three-phase /?.-7. curves have been determined 
and the point of intersection, the quadruple point, found at 18° 
with a pressure of 52°0 atm. The critical end-point lies at 37°, 
that is, 6° and about 7 atm. higher than the critical point of 
carbon dioxide. 

Similar compounds are formed between carbon dioxide and the 
three toluidines. The quadruple points of the three compounds 
are as follows: o-toluidine, —7°5°, 27:5 atm.; m-toluidine, 6°3°, 
39°2 atm.; p-toluidine, (1) 31°5°, 70 atm., (2) 29°79, 44 atm. In 
the last case, there are two quadruple points; the first has the 
compound as the solid phase, whilst the second has »-toluidine and 
the compound both present as solid phases in equilibrium with one 
liquid and vapour. Whilst o-toluidine has the lowest quadruple 
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point, m-toluidine has the lowest melting point, but otherwise the 
quadruple and melting points follow the same order. The critical 
end-points lie close together, and the three-phase curves L,L.¢ 
(two liquids and vapour) are nearly coincident. 
All the compounds contain base and carbon dioxide in molecular 
proportions, and are to be regarded as carbamic acids. 
E. H. R. 


Preparation of Phenol. H. H. Dow (U.S. Pat. 1274394).— 
Bromobenzene is converted into phenol by heating with a dilute 
alkali hydroxide solution in closed vessels under a pressure of 20 
atmospheres. [See J. Soc. Chem. Ind., June. | G. F. M. 


Some Aromatic Amines and Chloroacetyl Derivatives. 
Water A. Jacoss, MicuarL HeripeELBerRGER, and Ipa P. Rotr 
(J. Amer. Chem. Soc., 1919, 41, 458—474).—The compounds 
described in this communication are intermediate products in the 
preparation of several aromatic arsenic derivatives, which will be 
dealt with in a future series of papers. 

An improved method for preparing o-chloroacetylaminopheno! 
is described (compare A., 1915, i, 668). Its acetate, 

CH.Cl-CO-NH-C,H,OAc, 
obtained by the action of acetic anhydride and a drop of sulphuric 
acid, has m. p. 113°5—114°5°. 

4-Chloroacetylamino-o-cresol, rhombic plates, m. p. 154—-155°, 
and the more soluble 6-chloroacetylamino-p-cresol, silky needles, 
m. p. 151—152°5°, are prepared from the aminocresols by the new 
way (A., 1917, i, 552). 

1-Chloroacetylamino-B-naphthol forms very pale yellow, nacreous 
plates, m. p. 192—193° (decomp.), and 4-ch/oroacetylamino-a- 
naphthol crystallises in long, faintly purple, silky needles, m. p. 
199-5—201°5°. 

4 :6-Dichloro-3-acetylaminophenol is obtained in silky needles, 
m. p. 233—236°, by chlorinating m-acetylaminophenol in acetic 
acid solution, and is hydrolysed by boiling with hydrochloric acid 
to 4:6-dichloro-3-aminophenol, large, striated prisms, m. p. 
135—136°, which is converted into 4:6-dichloro-3-chloroacetyl- 
aminophenol, slender, interlaced needles, m. p. 185°5—186°5°. 
The 4: 6-dichloro-3-acetylaminophenol is also methylated by means 
of methyl sulphate, and the 4:6-dichloro-3-acetanisidide, tufts of 
delicate needles, m. p. 157°5—159°, is hydrolysed to 4 :6-dichloro- 
3-anisidine, which crystallises in creamy, rhombic prisms, m. p. 
50°5—51°5° (corr.). The constitution of the compounds of this 
series is revealed by converting the latter base, by the diazo-reac- 
tion and application of methyl sulphate, into 4: 6-dichloro-1 :3- 
dimethoxybenzene (Auwers and Pohl, A., 1914, i, 981). 

If the chlorination of m-acetylaminophenol is carried out with- 
out the precaution of shaking the acetic acid mixture, a good deal 
of 2:4:6-trichloro-3-acetylaminophenol is formed. This separates 
when the dilute acetic acid mother liquors from the dichloro-com- 
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pound are further diluted, and it crystallises in rhombic plates 
with 0-5H,O, or anhydrous needles, m. p. 185—186-5°. 

6-Bromo-3-acetylaminophenol is prepared by direct bromination 
and hydrolysed to 6-bromo-3-aminophenol (compare Heller, A., 
1909, i, 568). 6-Bromo-3-chloroacetylaminophenol crystallises in 
rhombs, m. p. 191—193°. 

m-Acetylaminophenol is also boiled with chloroacetic acid and 
concentrated sodium hydroxide, and thus converted into m-acety/- 
aminophenoxyacetic acid, NHAc*C,H,-O-CH,*CO.H, which crystal- 
lises from water in slender needles with 1H,O, or from acetic acid 
in spherules, m. p. 170°5-—-172°5°. This is hydrolysed to m-amino- 
' phenoxyacetic acid (A., 1917, i, 695), and then converted into 
m-chloroacetylaminophenoxryacetic acid, spherules, m. p. 159—160° 
(clear at 162°). 

Considerable quantities of 4-aminoguaiacol were required for the 
preparation of catechol derivatives. This is obtained by coupling 
diazotised sulphanilic acid with guaiacol and reducing the crude 
dye with hydrogen sulphide in ammoniacal solution. p-Sulpho- 
benzeneazoguaiacol crystallises from water in glistening, green 
needles and long, thin plates with 1H,O, decomp. above 220°. 
4-Aminoguaiacol is hydrolysed by means of hydrobromic acid to 
the hydrobromide (flat needles or plates, decomp. 255—260°) of 
4-aminocatechol, which crystallises from a mixture of alcohol and 
benzene in grey plates and clusters of short prisms, m. p. 124—125° 
(decomp., purple residue). In the isolation and filtration of the 
base, air must be excluded as far as possible by a current of carbon 
dioxide. 4-Chloroacetylaminocatechol, CH,Cl-CO-NH:C,H;(OH)s, 
forms slender needles, m. p. 156—157-5°. 

p-Chloroacetylaminoacetophenone crystallises as a woolly mass 
of needles from alcohol or leafy aggregates of plates from toluene, 
m. p. 152—153° (corr.). 

p-Chloroacetylaminophenylacetic acid, 

CH.Cl-CO-NH-C,H,°CH,°CO,H, 
forms a snowy mass of needles, m. p. 158—160°. 

Ethyl chloroacetylanthranilate, CH.,Cl-CO-NH-C,H,°CO,Et, 
erystallises in glistening needles, m. p. 79°5—80° (corr.), and 
changes into ethyl iodoacetylanthranilate, transparent prisms, 
m. p. 78:5—79° (corr.), when warmed with a solution of sodium 
iodide in acetone. o-Methylaminobenzoic acid yields chloroacetyl- 
N-methylanthranilic acid, CH,Cl-CO:-NMe-C,H,°CO.H, colourless 
spears, m. p. 167—168° (corr.), the ethyl ester of which forms 
stout prisms, m. p. 50—51° (corr.). 

Sodium sulphanilate gives rise to sodium chloroacetylsul phanilate, 
CH,Cl-CO-NH:C,H,*SO,Na, which crystallises in hair-like masses 
of needles, decomposing somewhat when dried at 100°. 

3-Amino-o-phenolsulphoniec acid, prepared by heating m-amino- 
phenol with concentrated sulphuric acid at 100°, yields 3-chloro- 
acetylamino-o-phenolsulphonic acid, minute plates and flat needles, 
not molten at 275°, the sodium salt of which crystallises as a 
voluminous mass of: small needles with 0-5H,O. 
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Improvements in the preparation of chloroacetomethylamide and 
chloroacetopiperidide are described (compare A., 1915, i, 668). 
Chloroaceto-n-propylamide, CH,Cl-CO-NHPr-, has b. p. 105—106°, 
10°5 mm. (corr.), and forms a hexamethylenetetraminium salt, in 
stout, hexagonal plates, m. p. 147—149°. 
Ethylearbamide yields chloroacetylethylcarbamide, 
CH,Cl-CO-NH-CO-NHEt; 
in long needles, m. p. 141°5--142°5° (corr.). 8... Oo BW, 


Catalytic Preparation of the Aminophenols and the 
Phenylenediamines. ©. W. Brown and L. L. Carrick (J. Amer. 
Chem. Soc., 1919, 41, 436-—-440).—Mignonac (Bull. Soc. chim., 
1910, [iv], 7, 270) described the reduction of the nitrophenols by 
passing a mixture of their vapours and hydrogen over nickel at 
160—190°, but found that the production of the aminophenols was 
accompanied by the formation of ammonia, phenol, and aniline. 
This work is confirmed, and it is also reported that nickel is not 
so active when deposited on pumice as otherwise. 

With finely divided copper, deposited on small pieces of pumice, 
the reduction is more efficient than with nickel, there being no by- 
products. Thus o- or p-nitrophenol and hydrogen passed over 
copper at 210—315° (best, 265°) give practically quantitative 
yields of the pure white aminophenols, the more volatile product, 
of course, reacting more quickly. The o-amingphenol is obtained 
in plates when copper is used, but when reduced nickel is employed, 
it is formed in long needles with the same m. p. (170°), especially 
at the higher ranges of temperature. 

The nitroanilines, and especially m-dinitrobenzene, may be 
reduced in the same way to the phenylenediamines, but the process 
is too slow (owing to the slight volatility of the compounds) to be 
of much practical value, the only advantage being the high degree 
of purity of the products. J.C. W. 


Transformation of Phenyl Allyl Ethers into the Isomeric 
Allylphenols. II. L. Cratsen (Annalen, 1919, 418, 69—120. 
Compare A., 1912, i, 965; 1913, i, 1175).—I. Mono-, Di-, and Tri- 
allylation of Phenol [with O. E1stes and F. Kremers].—o-Allyl- 
phenol, b. p. 220°/760 mm. or 99°/12 mm., Di} 1°0255, is obtained 
(1) by heating phenyl allyl ether in an atmosphere of carbon di- 
oxide until the temperature is about 220°, heating for about six 
hours being necessary, (2) by heating 4-allyloxybenzoic acid with 
quinoline at 170°, and finally at the b. p. of the solution, (3) by 
heating 3-allylsalicylic acid with dimethylaniline slowly to the b. pv. 
of the solution, (4) by boiling a mixture of methyl] 3-allylsalicylate 
and aniline for four hours, and (5) least satisfactorily from 2-allyl- 
oxybenzoic acid. In the first method, a small quantity of 1-methyl- 
coumaran is formed, which is removed by extraction with light 
petroleum after basifying the reaction product with 20% sodium 
hydroxide. Attempts to accelerate the transformation of phenyl 
allyl ether into o-allylphenol by catalysts were unsuccessful ; alkalis 
had no effect, and acids only increased the: amount of methyl- 


ORGANIC CHEMISTRY. 


coumaran, the addition of pyridine hydrochloride, for example, 
resulting in the production of this compound in 60% yield. 

The position of the allyl group in o-allylphenol is proved (1) by 
heating with methyl-alcoholic potassium hydroxide, whereby Pauly 
and Buttlar’s o-propenylphenol is obtained, (2) by heating the 
methyl ether of the allylphenol with potassium hydroxide and 
oxidising the resulting o-propenylphenyl methyl ether, whereby 
o-methoxybenzoic acid is obtained, and (3) by coupling allylphenol 
with benzenediazonium chloride, the product being identical with 
the 4-benzeneazo-2-allylphenol obtained by the transformation of 
4-benzeneazopheny] allyl ether (loc. cit.). 

o-Allylphenol forms a phenylcarbamate, 

C,H,*C,H,-O-CO-NHPh, 

colourless needles, m. p. 106—106°5°, methyl ether (o-esdragole), 
b. p. 207°/761 mm. or 86—87°/12 mm., Dj} 0-9770 (the ozonide of 
which is very explosive and yields o-methoxyphenylacetaldehyde 
by treatment with glacial acetic acid and zine dust), and acetate, 
b. p. 238-5—239°/757 mm. or 117—118°/15 mm.; the last deriv- 
ative forms an oily dibromide, which is converted into 1-methyl- 
coumarone by boiling with methyl-alcoholic potassium hydroxide. 

To the list of substitution products of o-allylphenol already 
described (Joc. cit.) is to be added 4:6-dichloro-o-allylphenol, b. p. 
264°, Dj} 1°288, which is very easily obtained by heating 
3 :5-dichloro-2-allyloxybenzoic acid, needles, m. p. 118° (decomp.) ; 
the methyl ester of this acid, C,H,-O-C,H.Cl,-CO,Me, b. p. 160°/ 
10 mm., is prepared by boiling methyl 3:5-dichlorosalicylate in 
methyl ethyl ketone solution with allyl bromide and potassium 
carbonate. 

o-Propylphenol is obtained by reducing o-allylphenol by the 
Paal-Skita method, and also by reducing 3-allylsalicylic acid in a 
similar manner and heating the resulting 3-propylsalicylic acid, 
m. p. 91°5° (Spica gives 93—94°), with dimethylaniline at the b. p. 
of the solution until the evolution of carbon dioxide ceases. 
2-A cetoxy-3-propylbenzoic acid (3-propylaspirin) crystallises in 
needles, m. p. 97—97°5°. 

2:6-Diallylphenol, b. p. 256—257°/770 mm. (slight decomp. ; 
in carbon dioxide) or 130°/15 mm., has D}} 0°9920, not 0°9905, as 
stated previously (Joc. cit.). It is readily obtained by heating 
o-allylphenyl allyl ether, b. p. 104—105°/10 mm.. Dj; 0°9675 (pre- 
pared from o-allylphenol in acetone solution, allyl bromide, and 
potassium carbonate), for ten minutes in an atmosphere of carbon 
dioxide while the temperature rises from 235° to 256°, or, better, 
with half its weight of diethylaniline for thirty minutes while the 
temperature increases from 225° to 237°. It forms a phenyl- 
carbamate, needles, m. p. 141—142°. Its constitution is definitely 
proved by the production of the compound by heating 4-hydroxy- 
3:5-diallylbenzoic acid (Joc. cit.) with dimethylaniline at the b. p. 
for one to one and a-half hours. By hydrogenation in alcoholic 
solution, 2:6-diallylphenol yields 2:6-dipronylphenol, b. p. 256°/ 
764 mm., m. p. 28° (phenylcarbamate, needles, m. p. 125°). 
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4-Allylphenol and 2:4-diallylphenol are not produced by the 
transformation of phenyl allyl ether and o-allylpheny! allyl ether 
respectively. The latter, b. p. 266—268°/750 mm. (pheny/- 
carbamate, prisms, m. p. 88—88'5°), is obtained indirectly by 
heating 3:5-diallylsalicylic acid (/oc. cit.) with dimethylaniline at 
the b. p. for thirty to forty-five minutes. 3:5-Dipropylsalicylic 
acid, needles, m. p. 100—100°5°, obtained by reducing 3: 5-diallyl- 
salicylic acid in alcoholic solution by the Paal-Skita method, is 
converted by boiling with dimethylaniline into 2 :4-dipropyl phenol, 
b. p. 263°/747 mm. or 130°/11 mm., Di3 0°9350 (phenylcarbamate, 
needles, m. p. 131°). 

2:6-Diallylphenyl allyl ether, b. p. 132°5—134°/11 mm., 
Dy; 0°9548, is prepared by heating an alcoholic solution of 
2:6-diallylphenol with allyl bromide and potassium carbonate on 
the water-bath for ten hours. When it is heated in a current of 
carbon dioxide until the temperature rises from about 250° to 
about 290°, or, better, when it is boiled with half its weight of 
diethylaniline for fifteen minutes until the temperature rises from 
225° to 248°, it is transformed into 2:4:6-triallylphenol (/oc. cit.), 
b. p. 293—295°/760 mm. or 158—159°/14 mm., Dij 0°9785. 

The influence of the b. p. of an allyl ether on the rapidity of 
its transformation into the allylphenol (/oc. cit.) is well illustrated 
by the production of oallylphenol, 2:6-diallylphenol, and 2:4:6- 
triallylphenol from the respective allyl ethers. The first reaction 
requires about six hours, the second proceeds much more rapidly, 
and the third almost instantly. It is to be noted, however, that 
the quantity of resinous matter produced is greater the higher is 
the temperature of transformation. The formation of this by- 
product is greatly diminished by heating in an atmosphere of 
hydrogen or carbon dioxide, or, best of all, by boiling the ether 
with dimethyl- or diethyl-aniline. The basic nature of this solvent 
appears to be of influence, since an indifferent, non-basic solvent 
of similar b. p. effects a much less satisfactory transformation. 

eycloHeranol allyl ether, b. p. 169—172°/740 mm., Dj; 0°8960, 
obtained by warming a benzene solution of cyclohexanol with 
sodium for one day and then boiling with allyl bromide, cannot be 
transformed into allyleyclohexanol. 

II. Nitroso- and Aminoderivatives of Monoallylphenol and 
Diallyl phenol [with F. Kremers].—These two phenols yield nitroso- 
derivatives very smoothly. 4-Nitroso-2-allyl phenol (2-allyl-p-benzo- 
quinone-4-orime), OH*N:C,H,(C,H;):0, leaflets, m. p. 100—101° 
(decomp.), is obtained in the form of its sodium salt, garnet 
needles, by keeping a mixture of o0-allylphenol, amyl nitrite, and 
concentrated methyl-alcoholic sodium methoxide solution for one 
day at the ordinary temperature and one day at 0°. The sodium 
salt, by warming on the water-bath for ten minutes with zine dust 
and a cold, saturated solution of ammonium carbonate, or by treat- 
ment below 30° with hydrogen sulphide, a solution of ammonium 
chloride’ containing 25% aqueous ammonia being used as solvent, 
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is reduced to 4-amino-2-allylphenol, leaflets, m. p. 113°5—114°, the 
N-acetyl derivative of which forms leaflets, m. p. 93°. 

4-Nitroso-2:6-diallylphenol (2: 6-diallyl-p-benzoquinone-4-oxime), 
leaflets, m. p. 142—143°, obtained in a similar manner from 
2:6-diallylphenol (a sodium salt is not precipitated in this case), 
yields 4-amino-2 : 6-diallylphenol, flattened prisms, m. p. 78°5°, by 
reduction with ammonium sulphide and concentrated aqueous 
ammonia. 

III. The Allyl Ether Transformation of Aminophenols [with F. 
KRreEMERS |.—p-Acetylaminophenol (used in preference to p-amino- 
phenol to avoid allylation at the nitrogen atom) is boiled with 
acetone, allyl bromide, and potassium carbonate, and the resulting 
p-acetylaminophenyl allyl ether, leaflets, m. p. 93°, is boiled with 
dimethylaniline for six hours in a slow current of hydrogen, 
whereby the 4-acetylamino-o-allylphenol, m. p. 93°, described 
above is obtained; its ethyl ether, NHAc*C,H,(C,H;)-OEt, colour- 
less leaflets, m. p. 121:5°, shows a very slight antipyretic action in 
comparison with phenacetin. By treatment with fuming hydro- 
bromic acid, 4-acetylamino-o-allylphenol is converted into 4-acetyl- 


amino-1-methylcoumaran, NHAc‘C,H,<oyy >CHMe, colourless 
2 


needles, m. p. 127—-127-5°. By boiling for one hour with 10% 
hydrochloric acid or 25% sulphuric acid, p-acetylaminopheny] allyl 
ether is converted into the hydrochloride, leaflets, m. p. 212°, or 
the sulphate of paminopheny] allyl ether, both of which are very 
sparingly soluble in water. »Aminophenyl allyl ether is con- 
verted into 4-amino-o-allylphenol (above) by heating with petroleum 
(b. p. 185°) for six hours in a current of hydrogen, and the latter 
into 4-amino-o-propenyl phenol, NH,*C,H,(OH)-CH:CHMe, silvery 
leaflets, m. p. about 172° (rapidly heated) or 168° (slowly heated), 
by boiling with very concentrated methyl-alcoholic potassium 
hydroxide in a slow current of hydrogen. The propenyl compound 
is more conveniently obtained by submitting 4-acetylamino-o-allyl- 
phenol to the same treatment. 

4-Acetylamino-o-allylphenol is converted by boiling acetone, allyl 
bromide, and potassium carbonate into 4-acetylamino-o-allyl phenyl 
allyl ether, colourless leaflets, m. p. 111°5—-112°, which yields 
4-acetylamino-2 : 6-diallylphenol, leaflets and needles, m. p. 
85—86°, by treatment by the dimethylaniline method; from the 
latter, 4-amino-2 : 6-diallylphenol (above) is obtained, but not satis- 
factorily, by boiling with dilute sulphuric acid in an atmosphere 
of hydrogen. 

IV. Synthesis of Eugenol [with F. Kremers|.—Methyl guaiacol- 
carboxylate (3-methoxysalicylate), m. p. 66—66°5° (Fritsch gives 
63°; Einhorn, 73°), is converted by boiling with methyl ethyl 
ketone, allyl bromide, potassium carbonate, and a little potassium 
iodide for seven hours into methyl 3-methory-2-allylorybenzoate, 
b. p. 165—167°/8 mm., which yields the corresponding acid, 
C,,H,,0,, needles, m. p. 65°, by hydrolysis with boiling 30% methy]l- 
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alcoholic potassium hydroxide. When heated, the acid loses carbon 
dioxide and suffers transformation, yielding o-eugenol almost ex- 
clusively, but its methyl ester is converted almost explosively at 
230—240° into methyl  6-hydroxy-5-methory-3-allylbenzoate, 
needles, m. p. 55—55°5°, b. p. 173—174°/12 mm. On account 
of the violence of the transformation, a method of heating under 
diminished pressure (in this case 200°/60 mm.) was tried, and gave 
such satisfactory results that it is recommended for the transform- 
ation of other allyl ethers into allylphenols. On hydrolysis, the 
preceding ester yields 6-hydroxry-5-methoxy-3-allylbenzoie acid, 
prisms, m. p. 127° (hydrated, m. p. 85—-88°), which is converted 
into eugenol by heating with dimethylaniline at 160°; the methy! 
ester also yields eugenol (and methylaniline) by boiling with aniline 
for four hours. C. 8. 


The Aristols and the Quantitative Estimation of Thymol. 
E. Mores and M. Mareuina (Anal. Fis. Quim., 1919, 17, 59—83). 
—Aristol is obtained as a red precipitate on adding a solution of 
iodine in potassium iodide to an alkaline solution of thymol 
(Messinger and Vortmann, A., 1889, 1150). On drying, the red 
substance loses water and iodine and passes into a yellow powder, 
one molecule of aristol giving 75 molecules of water and 0°15 atom 
of iodine. The freshly precipitated substance appears to behave 
as a gel in which iodine is adsorbed. The m. p. of both forms 
varies between 105° and 115°. <A possible quinonoid or ketone 
structure was tested by means of hydriodie acid and by phenyl- 
hydrazine with negative results. Determinations of the molecular 
weight by cryoscopic measurements in benzene and thymol show 
that double molecules are present in the former solvent and single 
in the latter, the polymerisation indicating a phenolic structure. 
The constitution assigned to the yellow aristol is di-iododithymol 

(annexed formula). The following method 
for the estimation of thymol is given: The 
thvmol, dissolved in water, is added to 
sodium hydrogen carbonate solution. <A 
measured quantity of standard iodine solu- 
tion in excess is added, and the mixture is 
acidified with sulphuric or hydrochloric 
acid. The excess of iodine is titrated with thiosulphate solu- 
tion. Over wide ranges of variation in the value of the ratios 
thymol: sodium hydrogen carbonate and thymol: iodine added, the 
mean value of the quantity of iodine consumed was 3°60 atoms per 
molecule of thymol. W.S. M. 


Triphenylmethyl Sulphur Compounds. DD. Vortinper and 
Ernst Mirrac (Ber., 1919, 52, [B], 413—423. Compare A., 1913, 
i, 1335).—A poor yield of triphenylmethyl sulphide, S(CPhs)., may 
be obtained by the interaction of triphenylchloromethane and 
alcoholic sodium sulphide or sodium triphenylmethyl sulphide, 
CPh,‘SNa. It is a white powder, m. p. 182° (decomp.), which only 
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reacts with-alcoholic mercuric cyanide on boiling, mercuric sulphide 
being formed. 

When an ethereal solution of triphenylmethylthiol is treated in 
the cold with an equimolecular proportion of sulphury] chloride, 
triphenylmethyl thiochloride [chlorothioltriphenylmethane] is de’ 
posited in yellow prisms, m. p. 137°, according to the equation 
CPh,°SH + SO,Cl, =CPh,*SCl+ 8O,+ HCl. The compound is very 
stable towards water, but is decomposed by alkali hydroxides. The 
chlorine atom is readily replaced by other groups, using basic re- 
agents, the following examples being described: (1) A solution of 
sodium methoxide gives triphenylmethyl methoxyl sulphide, 
CPh,*S:OMe, needles, m. p.g124°, and sodium phenoxide forms 
triphenylmethyl phenoxyl sulphide, large prisms, m. p. 91°5°. 
(2) Triphenylmethylthiol yields triphenylmethy] disulphide, 

CPh,°S-S:CPh, 
(ibid.). (3) Ammonia produces triphenylmethyl sulphamide [tri- 
phenylmethylthiolamine|, CPh,*S*NH., which crystallises in white 
rods, m. p. 126°, and forms an acetyl derivative, CPh,*S*-NHAc, 
needles, m. p. 187°, and a henzylidene compound, CPh,*S*N:CHPh, 
yellow needles, m. p. 128°. (4) Methylamine yields triphenyl- 
methyl methylsulphamide  [triphenylmethylthiolmethylamine], 
leaflets, m. p. 119—120°, which forms an acetyl derivative, pris- 
matic needles, m. p. 133°, and a mitroso-compound, 

CPh,°S:-NMe:NO, 
colourless crystals, m. p. 102—103° (decomp.). (5) Dimethyl- 
amine gives triphenylmethylthioldimethylamine, m. p. 105—108°. 
(6) Aniline forms triphenylmethyl phenylsulphamide [triphenyl- 
methylthiolaniline|, white tablets, m. p. 103°, and o-toluidine gives 
triphenylmethylthiol-o-toluidine. leaflets, m. p. 141°. 

If a solution of triphenylmethylthiol in benzene is shaken with 
sodium nitrite solution and gradually treated with dilute sulphuric 
acid, or slowly mixed with liauid nitrogen trioxide or peroxide, 
triphenylmethyl thionitrite. CPh.*S*NO, separates in green needles, 
m. p. 104° (decomp.). Concentrated solutions of this ester in 
benzene appear red in transmitted light and green by reflected 
light. The thiol also couples with benzenediazonium chloride in 
the presence of sodium hydroxide. giving triphenylmethylthiodiazo- 
benzene, CPh.°S:N.Ph, yellow leaflets, m. p. 108° (decomp.). 

Chlorothioltrichloromethane (nerchloromethyl mercaptan) con- 
denses with benzene under the influence of aluminium chloride to 
form thiobenzonhenone. Ph.CS. a deev blue oil which yields benzo- 
phenone on boiling with alcoholic potassium hydroxide, and tetra- 
phenvlethylene on heating with copper powder. J.C. W. 


Molecular Transpositions of the aGlycols. V. The 
Dehydration of a Methoxy-derivative of «@y-Triphenyl- 
propane-c8-diol. A. Orfknorr [with F. Coma y Roca] (Bull. Soc. 
chim., 1919, fiv], 25, 174—179. Compare this vol., i, 205, 206).— 
Magnesium benzyl bromide condenses with panisoin to give 
y-phenyl-aB-di-v-anisyl propane-aB-diol, 

CH,Ph:C(C,H,-OMe)(OH)-CH(OH)-C,H,-OMe, 
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m. p. 152—153°, which when dehydrated with sulphuric acid yields 
benzyldi-p-anisylacetaldehyde, CH,Ph-C(C,H,-OMe),-CHO, m. p. 
71—72°, giving an oxime, m. p. 116—118°. The aldehyde is 
decomposed by alcoholic potassium hydroxide, yielding a-pheny/- 
BB-di-p-anisylethane, m. p. 89—90°. The constitution, of this latter 
compound was proved by its synthesis as follows: Di-yanisyl ketone 
condenses with magnesium benzyl chloride, giving phenyldi-p- 
anisylethyl alcohol, CH,Ph-C(C,;H,OMe),-OH, m. p. 141—142°, 
which when dehydrated by acetyl chloride yields phenyldi-p- 
anisylethylene, CHPh:C(C,H,-OMe),, m. p. 62—63°, and this, when 
reduced by sodium in absolute alcohol, gives a-phenyl-BB-di-p- 
anisylethane. ° W. G. 


Molecular Transpositions of the a-Glycols. VI. De- 
hydration of aa8y-Tetraphenylpropane-af-diol. A. OréKkuorr 
[with J. Zi1vE| (Bull. Soc. chim., 1919, fiv], 25, 179—182. Com- 
pare preceding abstract).Magnesium benzyl chloride condenses 
with phenylbenzoin to give aaBy-tetraphenyl propane-aB-diol, 

OH:CPh,-CPh(OH)-CH,Ph, 
m. p. 141—142°, which when dehydrated with sulphuric acid 
yields benzyl triphenylmethyl ketone, CPh,*;CO-CH,Ph, m. p. 
113—113°5°; this is decomposed by alcoholic potassium hydroxide, 
giving triphenylmethane and potassium phenylacetate. W. G. 


Molecular Transpositions of the a-Glycols. VII. The 
Dehydration of a8-Diphenylbutane-af-diol and of a8-Diphenyl- 
methylpentane-af-diol. A. Orixnorr [with J. Zive} (Bull. Soc. 
chim., 1919, [iv], 25, 182—186. Compare preceding abstract). 
By dehydrating af8-diphenylbutan-a8-diol with hot 20% sulphuric 
acid, Tiffeneau and Dorlencourt obtained aa-diphenylbutaldehyde 
(compare A., 1906, i, 724). The authors, by using cold concen- 
trated sulphuric acid, obtained ethyldeoxybenzoin and an ‘someride, 
m. p. 32—33°, giving a semicarbazone, m. p. 191—192°, which was 
not characterised. 

Magnesium ‘sobutyl bromide condenses with benzoin to give 
aB-diphenyl-8-methyl pentane-aB-diol, m. p. 101—109°, which when 
dehydrated with cold concentrated sulphuric acid yields ‘sobutyl- 
deoxybenzoin. W. G. 


Molecular Transpositions of the a-Glycols. VIII. The 
Constitution of the Product of Dehydration of off-Tri- 
phenylethanediol. A. Oriéixuorr (Bull. Soc. chim., 1919, [iv], 25, 
186—189).—The author agrees with Kohler (compare A., 1906, 
i, 753) that the product of dehydration of a88-triphenylethanediol 
is diphenylacetophenone, CHPh,-COPh, and not the so-called tri- 
phenylvinyl alcohol, CPh,:CPh-OH (compare Biltz, A., 1899, 
i, 439). Diphenylacetophenone condenses with magnesium phenyl 
bromide to give aaBB-tetraphenylethyl alcohol, m. p. 235—236°, 
which is also obtained by the action of magnesium phenyl bromide 
on diphenylacetyl chloride. The alcohol, when dehydrated, yields 
tetraphenylethylene. 
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Diphenylacetophenone condenses with magnesium benzyl! chloride 
to give aaBy-tetraphenyl propan-B-ol, m. p. 135—136°. W. G. 


Action of Light on allo- and iso-Cinnamic Acids. Hans 
Sropse (Ber., 1919, 52, [B], 666—672).—Two specimens of 
cinnamic acid, m. p. 42°, obtained from the acids, m. p.’s 68° and 
58° respectively, were exposed to bright daylight during two years ; 
the product consisted entirely of unchanged acid and £-truxillic 
acid. 

[With Jussik Pocoss1anz.|—Specimens of cinnamic acids, 
m. p.’s 42°, 58°, and 68° respectively, were exposed in quartz tubes 
to direct sunlight which was sufficiently powerful in the circum- 
stances to cause temporary fusion, with consequent isomerisation ; 
in each case, the product consisted chiefly of a-truxillic acid with 
little B-truxillic acid and minimal quantities of trans-cinnamic acid 
and benzoic acid. Reaction in the illuminated molten mass, and 
also in benzene solution, may be represented by the scheme: 


cis-Cinnamic acid (liquid) — trans-Cinnamic acid (liquid) 


v Y Y \ 
senzaldehyde cis-Cinnamic —> trans-Cinnamic Benzaldehyde 
acid (solid) acid (solid) 
| | 


B-Truxillie acid —a-Truxillie acid 


[With Epvarp Farrser.|—The possible polymerisation of 
cinnamic acid by heat has been investigated either alone or in the 
presence of a solvent (water, naphthalene, xylene, ethylene 
dibromide). Polymerisation was only observed with certainty in 
the experiment with ethylene dibromide, when a-truxillic acid was 
formed in small amount. It is suggested that the action may be 
due to slight decomposition of the solvent into bromoethylene and - 


hydrogen bromide, and the catalytic influence of the latter. 
H. W. 


The O-Benzoyl Derivatives of 8-Resorcylic and Gentisic 
Acids. Max Beromann and Paut Danascuar (Ber., 1919, 52, 
[B], 371—388).—In a recent paper (A., 1918, i, 172), Fischer 
described a remarkable reaction of the acyl derivatives of some 
aromatic acids containing at least two hydroxyl groups in neigh- 
bouring positions, namely, the wandering of an acyl group from 
one place to another during hydrolysis. For example, 4-benzoyl- 
3-acetylprotocatechuic acid yields 3-benzoylprotocatechuic acid. In 
order to prove whether this phenomenon is connected with the 
juxtaposition of the hydroxyl groups, Fischer has suggested the 
present investigation on f-resorcylic and gentisic acids, in which 
the hydroxyl groups are, respectively, in meta- and para-arrange- 
ment. The authors have succeeded in isolating the two pairs of 
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monobenzoates, but have found no indications of a tendency for 
the benzoyl group to wander from one position to the other. 

Protocatechuic and gallic acids also only yield one carbomethoxy- 
or acetyl derivative, the acyl group being in the meta-position with 
respect to the carboxyl group. f-Resorcylic and gentisic acids yield 
o-acyloxy-compounds as well as meta- or para-derivatives. 

2-Benzoyloxry-4-methylcarbonatobenzoic acid. 

CO,Me-O-C,H,(OBz)-CO,H, 
is obtained in long, thin needles, m. p. 148—149° (corr.), by the 
action of benzoyl chloride on carbomethoxyresorcylic acid (Fischer, 
A., 1909, i, 161), and is hydrolysed by means of V-ammonia solu- 
tion to 4-hydroxy-2-benzoyloxybenzoic acid, which crystallises in 
concentric groups of needles, m. p. 160—161° (corr.). When 
treated with an excess of diazomethane in dry acetone, this acid 
yields methyl 2-benzoyloxy-4-methoxybenzoate, 
OMe:C,H,(OBz)-CO,Me, 

which crystallises in needles or flat prisms, m. p. 69—70°, and is 
hydrolysed by dilute aqueous-alcoholic sodium hydroxide to 
4-methoxysalicylic acid, m. p. 161° (corr.) (compare ‘liemann and 
Parrisius, A., 1881, 270). ‘The last compound affords the clue to 
the constitution of the benzoyloxy-acids. 

2:4-Diacetorybenzoic acid, well-developed, microscopic prisms, 
m. p. 136—138°, is obtained by heating B-resorcylic acid with acetic 
anhydride and zinc chloride, and is partly hydrolysed by dilute 
sodium hydroxide at 0° to 4-hydroxy-2-acetorybenzoic acid, which 
crystallises in lanceolate leaflets, m. p. 167—168° (corr.). This 
acid yields methyl 2-acetoxy-4-methorybenzoate, m. p. 56—57°, 
on treatment with diazomethane, and this ester may be hydrolysed 
to 4-methoxysalicylic acid. The acid also gives 4-benzoyloxy-2- 
acetoxybenzoic acid, flat needles or prisms, m. p. 148—149° (corr.), 
when treated with benzoyl chloride and pyridine, and this is 
partly hydrolysed by a mixture of acetic and hydrochloric acids 
_to 2-hydrory-4-benzoyloxybenzoic acid, needles, m. p. 193—194° 
(corr.). Treatment with diazomethane gives methyl 4-benzoyloxy- 
2-methoxybenzoate, m. p. 78—80°, which is hydrolysed by dilute 
aqueous-alcoholic sodium hydroxide to Fischer and Pfeffer’s 
4-hydroxy-2-methoxybenzoic acid, decomp. 187—189° (corr.) (A., 
1912, i, 559). 

2-Benzoyloxy-5-methylcarbonatobenzoic acid, long, flat needles, 
m. p. 148—149° (corr.), is obtained from carbomethoxygentisic 
acid (A., 1909, i, 161) and hydrolysed by V-ammonia solution to 
5-hydroxy-2-benzoyloxybenzoic acid, which crystallises in micro- 
scopic leaflets, m. p. 211—212° (corr.). When treated with diazo- 
methane, this yields methyl 2-benzoyloxy-5-methorybenzoic acid, 
stout, quadratic plates, m. p. 106—107° (corr.), which gives the 
known 5-methoxysalicylic acid, m. p. 145—-146° (corr.), on hydro- 
lysis (Tiemann and Miiller, A., 1882, 52). A characteristic differ- 
ence between this acid and the isomeric 5-hydroxy-2-methoxybenzoic 
acid, m. p. 155—156° (Fischer and Pfeffer, loc. cit.), is that the 
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former gives a deep blue colcur with ferric chloride and the latter 
only a grey colour. 

5- -Hydroxy-2-acetoxy benzoic acid, twinned prisms, m. p. 
171—173° (corr.), is obtained by the partial hydrolysis of diacetyl- 
gentisic acid (Hemmelmeyer, A., 1909, i, 387) with N-ammonia in 
an atmosphere of hydrogen, and is converted by diazomethane into 
methyl 2-acetoxy-5-methoxrybenzoate, m. p. 45—46°, which is 
hydrolysed to the above 5-methoxysalicylic acid. It is also con- 
verted into 5-benzoyloxy-2-acetoxybenzoic acid, which crystallises 
in microscopic, bent needles, m. p. 166—167° (corr.), and yields 
9-hydroxy-5-benzoylozybenzoic acid, leaflets, m. p. 178—179° 
(corr.), on hydrolysis with a mixture of acetic and hydrochloric 
acids. When treated with diazomethane, the acid gives methyl 
5-benzoyloxy-2-methoxybenzoate, m. p. 83—84°, which may be 
hydrolysed to 5-hydroxy-2-methoxybenzoic acid. * J. C. W. 


Guaiaretic Acid: J. Herzic and F. Scuirr (Ber, 1919, 52, 
[B], 260).—The authors agree with Schroeter and others (this vol., 
i, 84) that the formula of guaiaretic acid is C,,)H.,O,. J.C. W. 


Some Derivatives of Phloroglucinol. Apotr Sonn (Ber., 
1919, 52, [B], 255—259).—Mosimann and Tambor have found that 
acetophlorogiucinol will not condense with »hydroxybenzaldehyde 
(A., 1916, 1, 822), whereas its di- and tri-methyl ethers condense 
readily, and Sonn has found the same indifference in the case of 
ethyl acetophloroglucinolcarboxylate. This is most probably due 
to the fact that the compounds are really derivatives of triketo- 
hexamethylene. 

The above ester is obtained by boiling a solution of Jerdan’s 
lactone (A., 1917, i, 277; 1918, i, 33) in a mixture of acetic and 
hydrochloric acids, carbon dioxide being evolved. Lthyl 2-acetyl- 
ie eam CO,Et:C;HAc(OH), or 


co<ona +. op OH: CO, Et, 


crystallises in bundles of slender needles, m. p. 77--78°, and changes 
into ethyl phloroglucinolcarboxylate when left with 25% potassium 
hydroxide. This ester crystallises from water with 1H,O, or from 
alcohol in anhydrous prisms or needles, m. p. 129°. 

When Jerdan’s lactone is left for some time with 33% potassium 
hydroxide and the solution is acidified, ethyl w-carboxryphloro- 
acetophenonecarboxylate [3-carbethoxy phloroacetophenoneacetic 
acid|, CO,Et*C,;,H(OH),°CO-CH,°CO.,H, is precipitated. The acid 
has m. p. 160°, and changes into the above ethyl 2-acetylphloro- 
glucinol-4-carboxylate on melting or warming with acetic 
anhydride. , 

The silver salt of Jerdan’s lactone, when heated with ethyl iodide, 
yields ethyl 5:7- rere ethory-l : 2-benzopyrone-6(or 8)-carb- 


orylate, CO,Et-C,H(OH), < in thin, prismatic crystals, 


C(OEt):CH’ 
m. p. 160°. J.C. W. 
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Constitution of Bile Acids. I. Cholanic, isoCholanic, 
and y-Cholanic Acids. W. Borscue and Emmy Rosenkranz (Ber., 
1919, 52, [B], 342—345).—When bilianic and isobilianic acids, 
C,9Hs,(CO),(CO,H)3, are reduced by means of amalgamated zinc 
and hydrochloric acid, they yield cholanic and isocholanic acids, 
C.yH g(CO)(CO,H)s. The ketone group of the latter pair of 
isomerides therefore corresponds in position with one ketone group 
of the former pair, and accordingly the -CH-OH-— groups of 
deoxycholic acid and cholic acid which gave rise to these ketonic 
acids are identically placed. It has already been proved that the 
second alcoholic group of deoxycholice acid, C,,H,y,O,, is identical] 
with a second group in cholic acid, C.,H,,O;, the evidence being the 
great similarity between the ketonic tricarboxylic acids, namely, 
the pairs of bilianic and cholanic acids, which these hydroxy-acids 
yield on oxidation with permanganate. Consequently, cholic acid 
is a hydroxydeoxycholic acid. 

When deoxycholic acid is oxidised by chromic acid, it yields 
dehydrodeoxycholic acid, C,,H,,(CO),-CO,H, and when this is 
oxidised by alkaline permanganate it gives ~-cholanic acid, m. p. 
259—260° (decomp.). This is another isomeride of cholaniec acid, 
CO°C,,Hs3(CO.H)s, the constitution of which will be investigated 
more fully. J.C. W. 


Improved Preparation of Aromatic Aldehydes. Gustave 
Buianec (Eng. Pat., 115244).—Aromatic aldehydes free from any 
trace of carboxylic acid are produced by boiling aromatic chloro- 


methylene derivatives with an aqueous solution of an alkali 
dichromate, preferably with the addition of an alkali hydr- 
oxide or carbonate. The reaction is approximately represented by 
the equation 3R*CH,Cl+Cr,0;Na,+ NaOH =3NaCl + 3R:CHO + 
Cr,0,+2H,O. [See, further, /. Soc. Chem. Ind., 1919, June.] 

G. F. M. 


Terpenes and Ethereal Oils. CXXVI. 0O. Wattacu 
(Annalen, 1919, 418, 36—69).—I. Conversion of Menthone into 
Pulegenone [with Emma Grore].—This work has already been 
recorded (A., 1918, i, 544). 

II. Zucarvone Series [with Max StaupacHER].—The experiments 
on the behaviour of halogenated cyclic ketones towards aqueous 
alkali (A., 1918, i, 440, 442, 444) have been extended to include 
members of the eucarvone series. $-Dihydroeucarvone (Annalen, 
1914, 403, 91), the constitution of which has not yet been ascer- 
tained, is smoothly converted by bromine (1 mol.) in cold glacial 
acetic acid solution into a dibromide, C,j)H,,OBr,, prisms, m. p. 
71—72°, which is isomeric with the dibromide, m. p. 68°, obtained 
by the bromination of tetrahydroeucarvone (A., 1918, i, 444), The 
new dibromide, m. p. 71—72°, reacts rapidly with warm 2% aqueous 
potassium hydroxide, yielding volatile products and an acid, 
C\y)H,,0.. The volatile products have not been obtained in 
sufficient quantity for complete examination, but they consist 
chiefly of a ketone which shows no similarity to ketones of the 
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eucarvone series. It readily forms a semicarbazone (? C,H 0.N, 
or CyH,,ON3), crystals, m. p. 194—195°, has an odour of camphor, 
behaves towards permanganate as an unsaturated compound, and 
by reduction with hydrogen and palladium yields a saturated 
ketone (semicarbazone, m. p. 196—197°). 

The acid, C,)H,g0,, is shown by direct comparison to be identical] 
with Tiemann and Semmler’s a-cyclogeranic (isogeranic) acid, m. p. 
104—105°. Consequently, the dibromide, m. p. 71—72°, probably 
tu oH, cube CMeBr, and B-dihydroeucarvone 
has the 7-ring formula originally suggested (loc. cit.). 

Since the dibromide contains a methylene group adjacent to a 
carbonyl group, it ought, according to previous experience of the 
bromination of cyclic ketones (loc. cit.), to undergo direct bromina- 
tion. This is so. By treatment with bromine (1 mol.) in almost 
boiling glacial acetic acid, it yields a tribromide, C,)H,,OBrgs, m. p. 
104—105°, which is only slowly attacked by 2% potassium hydr- 
oxide at 70°, yielding an acid, m. p. about 170°. The isomeric 
dibromide, m. p. 68°, obtained from tetrahydroeucarvone, does 
not undergo further bromination under the above conditions. The 
volatile products obtained when it is shaken with 2% alkali solu- 
tion (/oc. cit.) contain a small quantity of a hydrocarbon (?), b. p. 
138—-140°, and a yellow substance, b. p. 93—95°/8 mm., D® 0-988, 
ns 1°4813 (these values are only given provisionally), which does 
not yield any characteristic derivatives, but is converted by reduc- 
tion with hydrogen and palladium into a substance, b. p. 
223—225°, D®® 0°9690, nZ 1°4690 (semicarbazone, C,,H,ONg3, m. p. 
212—213°; oxvime, m. p. 55—56°), which is probably a cyclic 
ketone having its oxygen atom in a side-chain. 

The acid, C,y)H,,0., m. p. 91°5—92°5°, obtained by the action 
of 2% potassium hydroxide on dibromotetrahydroeucarvone (loc. 
cit.), is converted by oxidation with alkaline permanganate into 
a mixture of three acids, C,)H,,0;, m. p. 159—160°, C,)H,,03, 
m. p. 187°, the third acid, m. p. 90—91°, being produced in very 
small quantity. 

Since the preceding brominated 7-ring ketones of the eucarvone 
series differ from halogenated 6-ring ketones in yielding volatile 
products as well as an acid by treatment with 2% potassium hydr- 
oxide, dibromosuberone, C;H,,OBr,, m. p. 70—72°, has been shaken 
with dilute potassium hydroxide solution at 70°, whereby a volatile 
ketone (semicarbazone, m. p. 190—191°) and an acid, probably 
tetrahydrobenzoic acid, have been obtained. Cc. 8. 


has the formula 


Adsorption of the Glucosides of Digitalis Leaves. C. 
Mannicu (Ber. Deut. pharm. Ges., 1919, 29, 206—213).—Experi- 
ments with gitalin showed the latter to be readily adsorbed from 
aqueous solution by blood charcoal (the latter can adsorb at least 
20% of its weight), less readily from alcoholic solution, and still 
less readily from solution in chloroform. A specimen of charcoal 
containing 20% of gitalin did not lose glucoside when treated with 
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water, and only a portion when alcohol was used, but practically 
all of it was removed by chloroform. Other substances, such as 
fuller’s earth, the sulphides of lead, copper, or zinc, and particu- 
larly those of arsenic and antimony, have the power of adsorbing 
the bitter principles from an aqueous extract of digitalis leaves. 
Attempts to isolate the glucosides by treatment of infusion of 
digitalis with animal charcoal and subsequent extraction of the 
latter with chloroform did not lead to the desired result, possibly 
because the principles are not free in the aqueous solution, but in 
complex compounds with other substances, such as tannins. 

The author considers that the readiness with which the digitalis 
glucosides are adsorbed by the powdered drug explains the difficulty 
of their complete extraction, and also the better results which are 
obtained when water, as solvent, is replaced by alcohol. H. W. 


Syntheses of Depsides, Lichen Substances, and Tannins. 
II. Emi Fiscner (Ber., 1919, 52, [8B], 809—829).—A general 
résumé of the progress made by Fischer and his co-workers in this 
field since the year 1913; the individual subjects have been 
previously abstracted. mu. W. 


Tannin and the Synthesis of Similar Substances. VI. 
Emit Fiscuer and Max Beremann (Ber., 1919, 52, [B], 829—854. 
Compare A., 1912, i, 471, 887; 1913, i, 479; 1915, i, 437; 1918, 
i, 87).—The removal of acetyl groups from substances such as the 


acetates of galloyl- and digalloyl-glucose, previously effected with 
cold alkali or with warm sodium acetate solution, can also be 
effected at the ordinary temperature by a moderate amount of 
concentrated aqueous hydrochloric acid in methyl-alcoholic solu- 
tion. If the acetyl derivative is too sparingly soluble in methyl 
alcohol, a mixture of the latter with acetone may be used. The 
penta(m-digalloyl)-a- and -8-glucoses obtained in this manner from 
the acetates are optically purer than those previously obtained. 
The method can also be applied with good results to simpler sub- 
stances, such as acetylsalicylic acid and triacetylgallic acid. 

The use of the potassium salt for the purification of tannins was 
recommended by Berzelius. The authors find the most convenient 
method of preparation to consist in mixing alcoholic solutions of 
the natural or synthetic tannins and potassium acetate, but the 
precipitates contain small quantities of the latter. The salts from 
Chinese tannin, pentadigalloyl-a-glucose, pentadigalloyl-B-glucose, 
and pentagalloyl glucose have [a], +46°3°, +56°6°, and +33°7°, 
respectively, in water. The salt appears to be suitable for the 
separation of artificial tannins from many other substances and 
for their purification, but not suitable for the differentiation of the 
individual galloyl glucoses. 

Attempts have been made to extend the method used in the 
preparation of 1l-monogalloyl-8-glucose (this vol., i, 89) to other 
l-aeylglucoses, but the results are disappointing, as frequently the 
acyl group is removed simultaneously with the acetyl groups. This 
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is; for example, the case with 1-benzoyltetra-acetyl-a-glucose, long, 
colourless needles, m. p. 60—63°, but frequently several degrees 
lower, owing possibly to dimorphism, {@}}+113-5° in chlorotorm. 
On the other hand, 1-p-acetorybenzoyltetra-acetyl-B-glucose, colour- 
less needles, m. p. 172—173° (corr.), [a], —30°6° in s-tetrachloro- 
ethane, could be converted by alconolic sodium hydroxide or 
alcoholic ammonia into 1-p-hydroxybenzoyl-B-glucose, fiat needles, 
m. p. about 228° (corr.; decomp.) when rapidly heated, 
|a];; —23°9° in s-tetrachloroethane ; in the latter case, 1-p-hydroxy- 
benzoyltetra-acetyl-B-glucose, m. p. 196—197° (corr.), [a|} —38-4° 
in acetone, is formed as intermediate product. Similarly, 
l-p-acetorybenzoyltetra-acetyl-a-glucose, m. p. 134—135° (corr.), 
(al, +116° in s-tetrachloroethane, could be de-acetylated with 
alcoholic sodium hydroxide, but the product was a syrup which 
could not be caused to crystallise or reconverted into the pure 
penta-acetate. 

The catalytic action of sodium alkyloxide on esters in alcoholic 
solution has been applied for the removal of acetyl groups. Thus, 
for the elimination of the five acetyl groups of p-acetoxybenzoyl- 
tetra-acetylglucose dissolved in alcohol, one molecule of sodium 
ethoxide is sufficient at the ordinary temperature, and the presence 
of a small quantity of water in the alcohol does not hinder the 
reaction; these conditions are particularly advantageous for 
securing good yields. The method has also been applied to the 
isolation of dextrose from its penta-acetate and of a-methylglucoside 
from its tetra-acetate. 

Attempts to prepare l-galloyl-a-glucose are described. It is 
found that the specific rotation of 1-galloyl-8-glucose gradually 
changes from negative to positive, and finally attains a maximum 
when its aqueous solution is agitated with calcium carbonate, or, 
more rapidly, with sodium carbonate or pyridine; in all probability, 
the change in sign is caused by the conversion of 1-galloyl-8-glucose 
into the a-derivative, but attempts to isolate the latter from the 
product were not successful. Crude tetra-acetyl-a-glucose, obtained 
by inversion of the B-compound, was therefore treated with tri- 
acetylgalloyl] chloride in the presence of quinoline, whereby 
ultimately triacetylgalloyltetra-acetyl-a-glucose, microscopic needles, 
m, p. 158—159° (corr.), [a] +99°9° in s-tetrachloroethane, was 
isolated ; this was then hydrolysed with alcoholic ammonia, but the 
product was not crystalline. It appeared, however, to contain con- 
siderable amounts of 1-galloyl-a-glucose, since, on re-acetylation, it 
yielded the hepta-acetyl derivative in quantity. 

The galloyl derivatives of the sugars differ among themselves in 
their behaviour towards gelatin solutions. The penta- and tri- 
galloyl compounds precipitate the latter from aqueous solution in 
the same manner as do the tannins, but this property is not shown 
by the varying monogalloyl glucoses nor by monogalloyl fructose. 
Since similar differences were to be expected among the poly- 
hydroxy-alcohols, the derivatives of glycol, trimethyleneglycol, 
glycerol, erythritol, and mannitol have been prepared and ex- 

n 2 
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amined. They are readily obtained from the alcohols by coupling 
with triacetylgalloyl chloride and subsequent removal of the acety! 
groups.. The crystalline ethyleneglycot digallate is so sparingly 
soluble in water or alcohol that its reaction with gelatin and arsenic 
acid cannot be investigated. With trimethyleneglycol digallate, 
the gelatin test is not characteristic, but distinct gelatinisation is 
caused by arsenic acid in alcoholic solution. Hrythritol tetra- 
gallate is readily soluble in water and coagulates gelatin, but the 
alcoholic solution is too dilute to be tested with arsenic acid. The 
amorphous glyceryl trigallate and mannitol hezagallate yield 
colloidal solutions in water and behave like tannins towards both 
reagents. The physical properties of this series of substances are 
as follows: ethyleneglycol ditriacetylgallate, colourless leaflets, 
m. p. 172—173° (corr.) after slight softening; ethyleneglycol 
digallate, microscopic needles, which decompose at about 287° 
(corr.) without melting; glyceryl tri-triacetylgallate, amorphous 
powder; glyceryl trigallate, pale yellow, amorphous, brittle mass. 
[With (Fru.) Hertrua von Petcurzim.|—Trimethyleneglycol di- 
triacetylgaliate, leaflets, m. p. 159—160°; trimethyleneglycol 
digallate, leaflets, m. p. about 270° (decomp.); erythritol tetra- 
triacetylgallate, small, colourless needles without definite m. p.; 
erythritol tetragallate, which when rapidly heated darkens at about 
288°, and is completely decomposed at about 308°; mannitol hexa- 
triacetylgallate, amorphous, pale brown substance; mannitol hexa- 


gallate, amorphous, pale brown substance, [a]}? + 27°0° in alcohol. 
H. W. 


The Resolution of Hyoscine and its Components, Tropic 
Acid and Oscine. Harotp Kine (T., 1919, 115, 476—508). 


A New Synthesis of Hydrastinine and its Homologues. 
Kart W. Rosenmunp (Ber. Deut. pharm. Ges., 1919, 29, 
200—206).—Starting from methylenedioxyphenylsopropylamine, 
the synthesis of certain homologues of hydrastinine has been 
effected, whilst the alkaloid itself has been prepared from homo- 
piperonylamine by a new method. 

Methylenediory phenylisopropylaminomethanol, 

CH,0,:C,H,*CH.-CHMe-NH:CH,°OH, 
is obtained as a viscous, colourless, somewhat unstable oil by the 
action of chloromethyl alcohol on methylenedioxyphenylisopropyl- 
amine in dry ethereal solution, and is converted by warming with 
10% aqueous hydrochloric acid into 3-methyldihydronorhydrastinine 
hydrochloride, m. p. 231—232°; the free base (annexed formula) 
erystallises in colourless leaflets, m. p. 
CH, 57—58°; the hydriodide — —s 
SNI™N leaflets, m. p. 215—217°. Methylation o 
CH<O y “GMs 1. base, sacbendie with formaldehyde, 
\/\/NH gives 3-methyldihydrohydrastinine, m. p. 
CH, 85—87° (hydrochloride, m. p. 230—232°; 
hydriodide, m. p. 240°; perchlorate, colour- 
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less needles, m. p. 215°), which can also be prepared from 
methylenedioxyphenylisopropylmethylamine. Oxidation with 
potassium dichromate and sulphuric acid or with iodine leads to 
the formation of 3-methylhydrastinine, m. p. 107—108° (hydr- 
iodide, yellow leaflets, m. p. 210—212°; perchlorate, greenish- 
yellow needles, m. p. 212°). 

Phenylacetylmethylenedioxry phenylisopropylamine, colourless 
needles, m. p. 105—106°, is prepared by the action of phenyl- 
acetyl chloride on the amine, and is converted by treatment with 
phosphoric oxide into 1-benzyl-3-methylnorhydrastinine, yellow 
syrup (picrate, m. p. 182°; hydriodide, shining prisms, m. p. 
208°). 

H 5 oteceeien inomethanol, . 

CH,0O,:C,H,*CH,*CH,*NH-CH,-OH, 
is obtained as a colourless, very unstable oil by the action of chloro- 
methyl alcohol (1 mol.) on homopiperonylamine (2 mols.) in 
ethereal solution, and is converted by 10% aqueous hydrochloric 
acid into dihydronorhydrastinine, identical with the product 
described by Decker (A., 1911, i, 906). H. W. 


Porphyroxine. Jirenpra Nata Raksnir (T., 1919, 115, 
455—461). 


Syntheses in the Indole Series. Homologues of Di- 
oxindole and Isatin. J. Marriner (Ann. Chim., 1919, [ix], 11, 
15—84, 85—-130).—For the most part a more detailed account of 
work ‘already published (compare A., 1913, i, 756; 1918, i, 306, 
345, 351). The following new compounds are described. 

Methyl diacetyl-5-methyldioxindole-3-carboxylate, m. p. 132°, 
and the corresponding ethyl ester, m. p. 110°. 

Methyl 5:7-dimethyldiorindole-3-carbozylate, m. p. 260°, and 
its diacetyl derivative, m. p. 227°; the corresponding ethyl ester, 
m. p. 215°, and its diacetyl derivative, m. p. 203—204°; 5:7-di- 
methyldioxindole, m. p. 228—229°, and its O-acetyl derivative, 
m. p. 201—202°. 

Methyl acetyl-1-methyldioxindole-3-carborylate, m. p. 146°, and 
the ethyl ester, m. p. 65°. 

Ethyl 5-bromo-1-methyldioxindole-3-carboxylate, m. p. 160°, and 
its acetyl derivative, m. p. 132°; 5-bromo-1-methyldioxindole, m. p. 
162°. and its O-acetyl derivative, m. p. 115°; 5-bromo-1-methyl- 
isatinphenylhydrazone, m. p. 164°. 

Ethyl acetyl-1-ethyldioxindole-3-carboxylate, m. p. 68°. 

_ Ethyl 5-bromo-1-ethyldioxindole-3-carborylate, m. p. 106°, and 

its acetyl derivative, m. p. 120°; 5-bromo-l-ethylisatin, m. p. 144°, 

and its phenylhydrazone, m. p. 124°. ‘ 

_ Methyl 3-hydroxy-2-keto-1-ethyldihydro-BB-na phthindole-3-carb- 

ovylate, m. p. 203°, and its acetyl derivative, m. p. 140°, and the 

acetyl derivative, m. p. 114°, of the corresponding ethyl ester. 

— 3-acetyl-1 :7-trimethylenedioxindole-3-carborylate, m. p. 
; 7. 5 
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5-Methyl-1 : 7-trimethylenedioxindole, m. p. 193°; 5-methylisatin- 
er se. “i one, m. p. 268°; 1-ethylisatinphenylhydrazone, m. yp, 
74°; N-ethyl-B- -naphthisatinphenylhydraz one, m. p. 180°. 

B- Naphthisatoic acid (B-amino-a- naphthylglyoxylic acid) is very 
unstable, but gives potassium, copper, lead, and silver salts. 

5-Bromo-N-methylisatoic acid (5-bromo-2-methylaminophenyl- 
alyoxylic acid) is very unstable, but gives potassium, copper, silver, 
and lead salts; 5-bromo-N-ethylisatoic acid also gives potassium, 
copper, silver, and lead salts. 


N-Ethyl-B-naphthisatoic acid (B-ethylamino-a-naphthylglyorylic 


acid) gives potassium, copper, and lead salts. W. G. 


New Isomerides in the IsatinSeries. III. (Gustav HeEtter 
(Ber., 1919, 52, [B]. 437—446. Compare A., 1917, i, 219; 1918, 
i, 235; this vol., i, 36).—The constitutions of three of the four 
modifications of 5:7-dimethylisatin have already been established, 
and the following formule assigned to them: 


C,H, Me<ur qo oO C,H,Me, <Noe: OH ©,H, Me, <yOH) >co 
(I.) (IT.) (ITT.) 


In the case of isatin itself, only the isomerides corresponding with 
these three formule have been established so far, but it is now 
found that when the methy] ether of the lactim form (II) of isatin 
is heated with benzene at 200—205°, it is partly converted into 
the .V-methy] ether of the lactam form (I) and partly demethylated 
and transformed into a new isomeride which corresponds with the 
fourth modification of dimethylisatin. This is a feeble base the 
salts of which are hydrolysed by water. It does not react with 
diazomethane, methyl iodide, sodium hydrogen sulphite, or 
Fehling’s solution, neither does it form an acetyl or benzoyl deriv- 
ative nor give the indophenine reaction. It is more soluble in 
benzene than the other product, and its properties are best ex- 
pressed in the annexed formula. The com- 
pound is designated isatinone, and it crystal- 
lises in well-developed, dark honey-coloured. 
quadratic prisms, m. p. 226° (decomp.). It 
dissolves slowly in 0°5N-sodium hydroxide, 
and if the solution is quickly precipitated by 
50% acetic acid, a fifth isomeride, ‘satinol (annexed formula), i 
obtained in orange-yellow flocks, m. p. 255°, which reverts to 
isatinone on crystallisation from glacial acetic 
C. acid or benzene. The methyl ether of the 
on / & . (OH fourth modification of dimethylisatin should 
: F, conform to the same type. If the red solution 
N in sodium hydroxide is exposed to light, how- 
ever, it becomes pale in time and deposits 
Friedlander and Roschdestwensky’s anhydro-a-isatinanthranilide. 
+—-C=N , 
O,HN coe css (A.. 1916, i, 80). 
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If the methyl ether of the lactim form of isatin is heated with 
methyl alcohol at 200° instead of with benzene, it yields this 
anhydro-a-isatinanthranilide and a hydrate of it, C,;H,O,Ns, 
colourless crystals, m. p. 172°, which yields anthranoylanthranilic 


acid when boiled with alcoholic potassium hydroxide. 
J.C. W. 


An Improved Method of Preparing Indican from Indigo- 
yielding Plants. Buamat M. Amin (Agric. Res. Inst. Pusa, 
Indigo Publ. No. 5).—The method, which is far more rapid than 
any of the methods hitherto described, consists in extracting the 
fresh leaf with hot water so as to dissolve the indican. Freshly 
slaked lime is added to the extract to precipitate impurities, such 
as amino-acids, tannins, gums, etc. The purified liquor is filtered. 
evaporated, and the indican extracted from the concentrated solu- 
tion with acetone. The wet extract is evaporated to remove the 
acetone, and on cooling in ice the aqueous solution which is left, 
indican hydrate separates. The crude hydrate is purified by 
dissolving it in absolute alcohol and precipitating with benzene, 
when pure anhydrous indican crystallises. This method gives 
an excellent yield (70—80%), and can be applied to any species 
of plant, and by its use pure indican has, for the first time, been 


prepared in large quantities from Java indigo (Indigofera arrecta). 
W. G. 


New Transitions from the Indole to the Quinoline Series. 
Gustav Heiter (Ber., 1919, 52, [B], 741—745).—It has been 
previously shown (Heller and Wunderlich, A., 1914, i, 865) that 
2-cyano-2 : 3-dihydroindole-2-carboxylamide is converted by nitrous 
fumes into 2-hydroxyquinoline-3-carboxylamide. A similar con- 
version of the 5-membered to the 6-membered ring occurs when 
diazomethane acts on an ethereal suspension of isatin, 2 :3-dihydr- 
oxyquinoline, needles, m. p. 190—192°, being obtained (compare 
Madelung, A., 1913, i, 91). The latter, with more diazomethane, 
appears to yield a monomethyl ether; with acetic anhydride, it 
gives a monoacetyl derivative, long needles, m. p. 214—215°. 

Under similar conditions, dihydrory-6 : 8-dimethylquinoline, m. p. 
about 242° (decomp.), is obtained from 2:4-dimethylisatin lactam, 
whilst 2:4-dimethylisatin lactim yields a product, aggregates of 
needles, m. p. 253° (decomp.). 

Dimethylisatol and dimethylisatinone are normally alkylated by 
diazomethane, yielding, however, different substances, which are 
insoluble in alkali. Oxindole, dioxindole, and phthalimidine are 
not attacked by ethereal solutions of diazomethane. H. W. 


Action of Organomagnesium Compounds on Quinoline 
Methiodide. Stereochemistry of Compounds of Nitrogen. 
Martin Freunp and ExisasetH Kesster (/. pr. Chem., 
1918, [ii], 98, 233—254. Compare A., 1905, i, 156; 1909, 
i, 417).—The action of magnesium propyl bromide on quinoline 
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methiodide yields 1-methyl-2-propyldihydroquinoline, C,,H,,N, 
as a _ golden-yellow, unstable oil, b. p. 268—270° (com- 
pare von Braun and Aust, A., 1915, i, 586); the picrate 
forms needles, m. p. 157—158°. The base combines with 
methyl iodide, yielding a crystalline methiodide, m. p. 158—160° 
(decomp.), which is converted at its melting point or by crystal- 
lisation from dilute alcohol into a compound, C,,H,,NI, m. p. 
184°, which is identified as 2-propylquinoline methiodide. 
1 : 2-Dimethyl-1 : 2-dihydroquinoline methiodide, yellowish-red 
crystals, m. p. 212—213°, does not exhibit similar behaviour. The 
dihydro-base does not yield crystalline salts; it combines with 
bromine, yielding a perbromide, C,;H,,;NBr,, needles, m. p. 158°, 
which, when treated with sulphurous acid and subsequently with 
sodium ‘iodide, gives 3(4)-bromo-l-methyl-2-propyl-1 : 2-dihydro- 
quinoline hydriodide, a yellow, crystalline salt, m. p. 242°, after 
darkening at 235°. The base is reduced by tin and hydrochloric 
acid to 1-methyl-2-propyltetrahydroquinoline, b. p. 270—280° 
(compare von Braun and Aust, Joc. cit.), which, when obtained in 
this manner, appears to be a mixture of two bases, one of which 
has b. p. 274—278° and forms a crystalline hydrochloride, long 
needles, m. p. 237—-238°, hydrobromide, needles, m. p. 223—224°, 
and hydriodide, m. p. 176° after softening at 168°, but does not 
give a crystalline methiodide, whilst the other, b. p. 272—276°, 
does not yield crystalline salts, but forms a crystalline methvodide, 
colourless leaflets, m. p. 196—197° after some decomposition at 
190°. ‘ 

The action of magnesium isobutyl iodide on quinoline methiodide 
has been similarly studied with the object of discovering further 
instances of stereoisomerism of similar character.. 1-Methyl-2-iso- 
hutyldihydroquinoline forms an unstable oil, b. p. 278—280° 
(picrate, shining needles, m. p. 154—155°; the methiodide is not 
crystalline), which, as in the case of the propyl compound, is 
reduced to a mixture of bases, b. p. 260—280°, separable by means 
of their hydrochlorides. The one of these is a pale yellow, almost 
odourless oil, b. p. 283° (hydrochloride, transparent needles, m. p. 
223—-224°; hydrobromide, m. p. 225° after previous softening; 
hydriodide, m. p. 183—184°; methiodide, m. p. 168°), whilst the 
other is darker in colour, less pleasant in odour, has b. p. 263°, 
forms readily soluble salts with the halogen acids, and gives a 
methiodide, m. p. 174° after previous softening. 

1-Methyl-2-isopropyldihydroquinoline is a yellow, unstable oil, 
b. p. 268—274° (pigrate, needles, m. p. 184°); it is reduced by tin 
and hydrochloric acid to 1-methyl-2-isopropyltetrahydroquinoline, 
b. p. 265—266°. In this instance, the senaration of possible 
isomerides could not be effected by means of halogen acids, owing 
to the solubility of the salts formed. Probably a mixture of 
stereoisomerides is present, since the crystalline methiodide 
(vellow needles, m. p. 179—180°) isolated from the crude base 
does not correspond in quantity with the weight of base used. 

2-Benzyl-1-methyldihydroquinoline is obtained in poor yield by 
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the action of magnesium benzyl chloride on quinoline methiodide ; 
the crude product is separable into two fractions, b. p. 125—140°, 
13—20 mm. and 140—155°/13—20 mm. respectively. 
3-Bromo-2-phenyl-1-methyldihydroquinoline, b. p. 270°/75 mm., 
forms a brown, feebly basic oil, which has only a slight tendency 
towards salt formation ; the gcrate crystallises in four-sided leaflets, 
m. p. 185° after softening at 175°. H. W. 


Some Derivatives of 6 : 7-Dihydroxyquinoline. W. BorscuE 
and R. Quast (Ber., 1919, 52, [B], 432—437).—A good method 
for the preparation of MHaber’s 6:7-methylenedioxy-2-methy]- 
quinoline is described (compare A., 1891, 705). 

Piperonaldehyde is nitrated, and the 6-nitro-derivative, which is 
formed in good yield, is condensed with acetone in the presence 
of 3% potassium carbonate, whereby a 75% yield of B-hydroxy-f-6- 
nitro-3 :4-methylenedioxyphenylethyl methyl ketone, 

CH,.0,:C,H.(NO,)*CH(OH)-CH,"COMe, 
is obtained (compare Herz, A., 1905, i, 778). This is reduced by 
means of zinc dust in a mixture of acetic and hydrochloric acids, 
an excellent yield of 6:7-methylenedioxy-2-methylquinoline being 
obtained. The base has m. p. 150°, b. p. 306—308°/743 mm., and 
forms a methiodide, m. p. 277—278°, and a methochloride, m. p. 
265—266°, which gives a double salt with mercuric chloride, m. p. 
193° (decomp.). It condenses with benzaldehyde under the 
influence of zine chloride to form 2-styryl-6:7-methylenedioxy- 
quinoline, m. p. 179—180°, and it suffers reduction by sodium and 
alcohol to 6 : 7-methylenediory-2-methyl-1 : 2: 3 : 4-tetrahydro- 
bi tae — CH,-CH, 

quinoline, CHp-02-CpHe< ny HMe 
m. p. 44—45°, which forms a nitroso-compound, yellow needles, 
m. p. 85—86°, and a methiodide, m. p. 176—177°. 

The corresponding phenylquinoline has also been prepared. 
Piperonylideneacetophenone is nitrated, and the phenyl 2-nitro- 
4:5-methylenedioxystyryl ketone so formed, which crystallises in 
flat, yellow needles, m. p. 165—166°, is reduced by zine dust and 
a mixture of acetic and hydrochloric acids. 6:7-Methylenedioxy- 


2-phenylquinoline, CH20,:C Hy dey crystallises in very 


This is a snow-white base, 


pale yellow leaflets, m. p. 110°, and its picrate has m. p. 192°. 
J.C. W. 


y-1 :8-isoNaphthoxazones. Biman Binari Dry and Manenpra 
Natu Goswami (T., 1919, 115, 531—541). 


The Asymmetric Nitrogen Atom. LI. Abnormal 
Quaternary Ammonium Salts. E. Weprxinp and Tu. Goosr 
(Ber., 1919, 52, [B], 446—459).—In the last communication (A., 
1916, i, 671), a diquaternary ammonium salt was described having 
two asymmetric nitrogen atoms of unlike asymmetry, namely, the 

n 
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salt of the formula NMePh(C,H,)Br-C,H,*-NMePh(C3H;)I. With 
the hope of obtaining similar salts, experiments have been con- 
ducted with pp’-dimethyldiethyldiaminodiphenylmethane. When 
this is treated with one molecular proportion of benzyl bromide or 
allyl iodide, normal addition takes place (Fréhlich, A., 1911, 
i, 493), but sec-butyl iodide does not react, and propyl bromide or 
iodide, and isobutyl and ethyl iodides give abnormal products of 
the type 2[CH,(C,;H,-NMeEt),|,RX. 

The abnormal propiodide has been studied most completely. 
Attempts to convert it into the corresponding chloride, bromide, 
nitrate, or camphorsulphonate give rise to the free ditertiary base 
and the normal amino-ammonium salt, which can be precipitated 
as the normal iodide on the addition of potassium iodide. Silver 
oxide gives the same result. By treatment with silver perchlorate, 
however, an abnormal perchlorate may be obtained. The salt is 
also decomposed into the base and normal iodide by the action of 
aqueous-alcoholic ammonia, and benzyl bromide reacts in a manner 
which is to be interpreted in the same way. 

The normal iodide combines with the base to form the abnormal 
salt, and reacts with benzyl bromide to form a salt with two unlike 
asymmetric nitrogen atoms of the desired type. Attempts to re- 
solve this into the expected four optical isomerides gave no definite 
results. 

The “abnormal projodide,”’ (C\gHogNe)o,C,H,1, is best obtained 
by heating equimolecular proportions of the base (Frohlich, «hid.) 
and propyl iodide at 100° in a sealed tube. It crystallises from 
methyl alcohol with m. p. 153°, and its solutions become deep blue 
on exposure to the air. The abnormal perchlorate has m. p. 
133°5°. The normal iodide, methylethylpropyl-methylethylamino- 
diphenylmethane-ammonium iodide, 

NMeEt-C,H,-CH.°C,H,-NMeEtPrI, 
has m. p. 158°5°, the corresponding nitrate has m. p. 155°5°, and 
the first crystals of the d-camphorsulphonate have [M], + 59-72°, 
which is about the same as that of the anion itself. 
Diphenylmethanediammonium-(methylethyl propyl iodide)-(methyl- 
ethylbenzyl bromide), 
NMeEt(C,H,)Br-C,H,-CH,°C,H,-N MeEtPrlI, 

obtained by the action of benzyl bromide on the normal iodide, is 
separated by alcohol into a sparingly soluble fraction, decomp. 
about 175°, and a semi-solid portion. The di-iodide correspond- 
ing with the first fraction has m. p. 187°, and the diperchlorate, 
m. p. 225°, whilst the salts of the second portion have m. p.’s 
182° and 222° respectively. The mixture of diperchlorates has 
m. p. 221°, and can be isolated from the product of the action of 
benzyl bromide on the abnormal iodide. 

The base also forms an “ abnormal ethiodide,”’ m. p. 144—145°, 
and “abnormal isobutiodide,”’ m. p. 140—141°, but methyl iodide 
converts it into diphenylmethane-pp!-bisdimethylethylammonium 
di-iodide, CH.(C,;H,*NMe.EtI)., colourless needles, m. p. 203°. 


J.C. W. 
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I. Syntheses and Reactions of New Monoaryl-hydrazidine 
Carboxylic Esters. II. Oxidative Fission by means of 
Chlorine of Organic Substances containing the Hydrazone 
and Hydrazidrazone Groups. (I.) Cart Bitow and Ricu. 
Encter. (II.) Cart Bitow (Ber., 1919, 52, [B], 632—651).—In 
continuation of the work of Biilow and Engler (this vol., i, 47), 
the authors have now prepared ethyl a-aminoglyoxylate 3-chloro- 
p-tolylhydrazone, the corresponding amide and hydrazide, and have 
made an extended study of their reactions. They are led to the 
following general conclusions: Benzaldehyde arylhydrazones and 
their derivatives are primarily converted into pure chlorinated 
products by treatment with chlorine in a suitable solvent; as 
secondary change, the hydrazone is converted into the correspond- 
ing diazonium or chloroaryldiazonium group. The arylhydrazone 
residue is eliminated from hydrazidines or amidrazones as 
diazonium salt by the agency of chlorine. Nitrogen is eliminated 
by chlorine from acid hydrazidrazones and azines, but the 
fate of the remainder of the molecule has not yet been 
elucidated. 

Ethyl a-aminoglyoxylate-3-chloro-p-tolylhydrazone is obtained as 
colourless, shining leaflets, m. p. 86°, by the action of alcoholic 
ammonia at the ordinary temperature on ethyl a-chloroglyoxylate- 
3-chloro-p-tolylhydrazone. The hydrochloride has m. p. 173—174°. 
The ester is readily decomposed by chlorine in acetic acid solution, 
and the diazonium salt of 3-chloro-p-toluidine which is produced 
is readily identified by coupling it with B-naphthol, the product 
forming long, red needles, m. p. 179--179°5°. Boiling concen- 
trated aqueous hydrochloric acid decomposes the ester, yielding 
ammonium chloride, oxalic acid, and 3-chloro-ptolylhydrazine 
hydrochloride ; on account of its instability, the free base was not 
investigated. It reacts with m-nitrobenzaldehyde to yield m-nitro- 
benzaldehyde-3-chloro-p-tolylhydrazone, m. p. 175°, which is 
decomposed by nitric acid with production of a diazonium salt; 
this. with chlorine in acetic acid solution, gives the substance, 
C\,H,,0,N,Cl, long, yellow needles, m. p. 139°. 2:5-Dichlorobenz- 
aldehyde-3-chloro-p-tolylhydrazone, slender needles, has m. p. 108°, 
and also yields a diazonium salt when treated with concentrated 
nitric acid, and a substance, m. p. 114—115°, when acted on by 
chlorine. The constitution of the hydrazine is definitely decided 
by preparation of the condensation products with m-nitrobenz- 
aldehyde and 2:5-dichlorobenzaldehyde from synthetic 3-chloro-p- 
tolylhydrazine, and the identity of the products thus obtained 
with those previously prepared. 

a-A minoglyoxrylamide-3-chloro-p-tol ylhydrazone, 

NH,°C(:N-NH-C,H.MeCl)-CO-NH,, 
thick, greyish-white needles, m. p. 170—171°, is prepared by the 
more protracted action of alcoholic ammonia on ethyl a-chloro- 
glyoxylate 3-chloro-p-tolylhydrazone; it is completely decomposed 
by nitrie acid, and is quantitatively decomposed by chlorine, yield- 
ing a diazonium salt and a substance, C,H,,ON,Cl. The hydrazone 
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may also be prepared from a-chloroglyoxylamide-3-chloro-p-toly|- 
hydrazone. 

a-A minoglyoxylhydrazide-3-chloro-p-tolylhydrazone, 

NH,*C(°N-NH-C,H,MeCl)-CO-NH-NH,, 

colourless prisms, m. p. 199°, prepared by the action of hydrazine 
hydrate on the corresponding ester, is immediately decomposed by 
nitric acid, and undergoes oxidative fission by chlorine in a com- 
plicated manner, yielding large amounts of diazo-compound. The 
hydrazide readily yields compounds with benzaldehyde (yellow, 
rhombic leaflets, m. p. 203°), p-hydroxybenzaldehyde (pale yellow 
needles, m. p. 245°), m-hydroxybenzaldehyde (crystalline powder, 
m. p. 234°), 2:5-dichlorobenzaldehyde (yellow prisms, m. p. 262°), 
vanillin (small, colourless needles, m. p. 215°), and, less readily, 
with acetophenone (long needles, m. p. 229°). In each case, fission 
by chlorine occurs in two stages: (1) evolution of nitrogen, and 
(2) formation of diazonium salt. The compound with acetophen- 
one is further remarkable for the ease with which it is decomposed 
into its constituents by concentrated hydrochloric acid. 

The hydrazide reacts also with ethyl diacetylsuccinate to yield 
the pyrrole derivative, 


Me:0-CO. 
NH,°C(:N-NH-C,H,MeCl)*CO-N oi hearer 
Me: a 


almost colourless rhombohedra, m. p. 228°. The compound is 
decomposed by nitric acid, yielding a diazonium salt, and also by 
chlorine; in the latter case, nitrogen is not evolved, the products 
being a diazonium salt and a residue containing the pyrrole 
nucleus. 


Diketopiperazines. VII. Action of Oxalyl Chloride on 
Alkyloxamides. J. V. Dussky and F. Biumer (Ber., 1919, 52, 
[B], 215—217. Compare A., 1916, i, 635, 636, 672; 1918, i, 188, 
189).—When alkyloxamides are heated with oxalyl chloride under 
reflux, they yield tetraketo-l-alkylpiperazines. Thus, methyl- 


oxamide forms the known methy] derivative, NMe<Co.cg> NH: 


which confirms the constitution of this compound (ibid., 636), 

whilst tetraketo-l-ethylpiperazine crystallises in small leaflets, 

m. p. 235°. Using benzene as a diluent, however, the compound 

obtained from ethyloxamide agrees with the formula 
CO(NH-CO:CO:-NHEt),, 

and has m. p. 175° (clear at 187°). Oxamide itself does not 

undergo such reactions. J.C. W. 


Diketopiperazines. VIII. Action of Absolute Nitric 
Acid on 3:5-Diketo-l-benzenesulphonylpiperazine. J. V. 
Dussky and F. Briumer (Ber., 1919, 52, [B], 218—220).— 
3 :5-Diketo-l-benzenesulphonylpiperazine is very stable towards 
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pure nitric acid, with which it only reacts on boiling, the product 
being a compound, probably of the formula 


O- 
eth N‘SO,°C,H,(NO2),, 
which forms a frothy mass at 124°, becoming clear at 130°. 

The piperazine derivative was obtained by Johnson’s method 
(A., 1906, i, 157) after the following alternative process was found 
to be fruitless. Methyl iminodiacetate is converted into its 
benzenesulphonyl derivative, needles, m. p. 55—57°, and then into 
benzenesul phoniminodiacetamide, SO,Ph-N(CH,*CO-NHg)., needles, 
m. p. 164°, which only loses a little ammonia when kept molten 
for an hour, and yields scarcely any sublimate when heated at 
350°/10 mm. J.C. W. 


Diketopiperazines. IX. Action of Absolute Nitric Acid 
on 3: 5-Diketo-l-ethylpiperazine. J. V. Dupskxy and F. BLumer 
(Ber., 1919, 52, [B], 221—225).—When methyl iminodiacetate is 
distilled, the residue apparently contains a condensation product, 
namely, methyl 2:5-diketopiperazine-1 : 4-diacetate, 


H,-CO 
0-CH, 


m. p. 96—97°. The purified distillate (A., 1918, i, 188) is 
ethylated by means of ethyl sulphate, and the methyl ethylimino- 
diacetate, b. p. 111—113°/8 mm., is converted into ethylimino- 
diacetamide, NEt(CH,*CO*NH,)., by means of alcoholic ammonia. 
This has m. p. 137—140°, forms a hydrochloride, m. p. 206—208°, 
and a nitrate, m. p. 172°, and when heated at 250°/10 mm. gives 
a sublimate of 3:5-diketo-l-ethylpiperazine, NEt< Gn -co> NH, 
m. p. 74°, This yields a hydrochloride, small leaflets, and a 
nitrate, m. p. 145—148°, which dissolves in pure nitric acid to 
form a compound, CsH;O;N, decomp. about 98°. J.C. W. 


CO,Me-CH,-N<C 2 CO >N-CH,CO,Me, 


Diketopiperazines. X. J. V. Dussky [with Sr. Izpepska- 
Domanska, M. Sprirzmann, W. D. van LieR-WENSINK, and Cu. 
GrinacHEeR] (Ber., 1919, 52, [B], 225—234).—An account of the 
preparation of some diketopiperazines and their behaviour towards 
nitric acid. 

3:5-Diketo-1-phenylpiperazine.—This compound has been made 
in three ways: (a) by heating equal quantities of aniline and 
chloroacetamide at 120°, whereby the temperature suddenly rises 
to 210°, and then sinks again (Bischoff, A., 1889, i, 1015); (0) by 
heating phenyliminodiacetamide in a vacuum-sublimation 
apparatus (Bischoff, A., 1898, i, 10); (c) the best way, by heat- 
ing together chloroacetamide and anilinoacetamide at 100—170°, 
the latter compound being prepared by heating aniline, chloro- 
acetamide, and fused sodium acetate at 120—140°. When dis- 
solyed in ice-cold, absolute nitric acid, the piperazine forms a 
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yellow dinitro-derivative, CjHs(NO,)sN<GH? CO>NH, decomp. 
105°. , 

3 :5-Diketo-1 : 4-diphenylpiperazine.—Aniline and _ phenylimino- 
diacetic acid are condensed to the mono-anilide (Hausdorfer, A.., 
1889, 1013), and this is heated with benzene and acetic anhydride 
at 150—160°. The 3:5-diketo-1 :4-diphenylpiperazine (ibid.) yields 
a mixture of di- and tri-nitro-derivatives with pure nitric acid. 

3 :5-Diketo-1-p-tolylmperazine, glistening scales, m. p. 190—192°, 
from ptoluidine and chloroacetamide, forms a yellow dinitro- 
compound, m. p. about 110° (decomp.). 

2 :5-Diketopiperazine-1 : 4-diacetic acid, 

~ +—CH,"CO 

CO,H-CH, N<Co-CH, 

decomp. 280—290°, is not affected by solution in pure nitric acid. 
2:5-Diketo-l-phenylpiperazine, pearly leaflets, m. p. 245°, 
obtained by the action of ammonia on chloroacetylphenylglycine 
(Leuchs and Manasse, A., 1907, i, 770), yields a sulphur-yellow 


: xr CO*CH 
nitro-compound, NO,*C,H,:N 2>NH, m. p. 247—252°. 
I "Metts <cH,-co> p 


Some attempts to prepare 3:5-diketo-2-phenylpiperazine are 
described. In the most successful scheme, glycine ester hydro- 
chloride, benzaldehyde, potassium cyanide, ether, and water were 
shaken together, and the resulting ester, 

CO,Et-CH,-NH-CHPh:CO,Et 
(Stadnikoff, A., 1909, i, 106), was left with methyl-alcoholic 
ammonia at 0°, whereby a-phenyliminodiacetamide. 
NH,*CO-CH,*NH-CHPh:-CO-NH,, 
m. p. 152—153°, was formed. This did not, however, yield the 
expected piperazine on sublimation. J.C. W. 


>N-CH,°CO,H, 


Mercury Mercaptide Nitrites and their Reaction with the 
Alkyl Iodides. V. Chain Compounds of Sulphur (continued). 
Str Prarutta Cuanpra Riy and Prarvtta CHanpra Guua (T., 
1919, 115, 541—548). 


Condensation Products of o-Phthalaldehyde. IV. Con- 
densation of o-Phthalaldehyde with Dimethylaniline. Ernst 
Wertz (Annalen, 1919, 418, 1—28. Compare Thiele and Weitz, 
A., 1910, i, 854).—This condensation follows very different courses 
according to the experimental conditions. When o-phthalaldehyde, 
dimethylaniline (more than 6 mols.), and anhydrous zine chloride 
are heated together at 120—130° for two hours, the chief product 
is a substance, CywH,N,, almost colourless, crystalline powder, 
m. p. 245°, which can only be the Jewco-base of o-phthalaldehyde- 
green, C,H,(CH[C,H,NMe,|.).. When ophthalaldehyde, di- 
methylaniline (2 mols.), and anhydrous zinc chloride are heated 
together at 100—-110° for one hour, the ghief product is a sub- 
stance, C.,H.,ON>, crystals, brownish-red when massive, almost 
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colourless when powdered or in solution, m. p. 143—144°, which 
is converted into the preceding leuco-base by further heating with 
dimethylaniline and zine chloride, reacts additively with acetic 
anhydride (1 mol.) in the presence of a few drops of sulphuric 
acid to form the diacetate, Cy,HgsO,No, m. p. 117—118°, and is 
therefore regarded as o-aldehydoleucomalachite-green, 
CHO-C,H,CH(C,H,°N Me,)>. 

By oxidation, both /ewco-bases yield dyes which are almost olive- 
reen. 
. When o-phthalaldehyde and dimethylaniline are condensed by 
heating with concentrated hydrochloric acid on the water-bath, 
the product is a substance, C,,H,gO.N, garnet-red leaflets, m. p. 
163°, which behaves as a weak base (picrate, brown crystals, m. p. 
170°, decomp. from about 150°). The substance reacts additively 
with 1 mol. of acetic anhydride (and sulphuric acid), forming a 
diacetate, C.gH,;O;N, red prisms, m. p. 172°, yields a mitre-deriv- 
ative, C.,H,,O,No, red crystals, m. p. 183°, by treatment with 
aqueous sodium nitrite in 25% sulphuric acid solution, absorbs 
1 mol. of hydrogen in acetone or 70% alcoholic solution by treat- 
ment by the Paal-Skita method, and 1 mol. of bromine in glacial 
acetic acid solution (in neither case could a -well-defined additive 
product be isolated), and yields benzil-2:2/-dicarboxylic acid by 
oxidation with boiling alkaline permanganate solution. By oxida- 
tion in alcoholic solution at the ordinary temperature with 6% 
hydrogen peroxide solution and 2N-sodium hydroxide, the base 
yields 2-pdimethylaminobenzoylbenzoic acid, pdimethylamino- 
phenylphthalide, and a Jactone, C.sH,O,N, yellow crystals, m. p. 
163°. 

On the evidence of the preceding reactions, the red base, 
C,,H,,0O.N, might be dimethylamino-o-aldehydobenzylidene- 


anthrone, CHO-C,Hy- CHE >CO, or 2-oaldehydo- 
@H,(N Me.) 

i a ee, ee CHO-C,H,-C°CO 

phenyl-3-»-dimethylaminophenylindone, NMe,*C,H,-C-C,H, 
however, 10-benzylideneanthrone and 2-dimethylamino-10-benzyl- 
ideneanthrone (following abstract) respectively yield anthraquinone 
and 2-dimethylaminoanthraquinone by oxidation, whilst 2 :3-di- 
phenylindone yields phenylphthalide and o-benzoylbenzoic acid, 
there can be little doubt that the red base, C.,H,,O,.N, is 
2-0-aldehydo phenyl-3-p-dimethylaminophenylindone. C. S. 


Since, 


Some Anthrone Derivatives. E. Werrz (Annalen, 1919, 418, 
29-—35).—2-Dimethylaminoanthrone is best obtained by heating 
2-p-dimethylaminobenzylbenzoic acid with 96% sulphuric acid for 
one hour at 65—-70° (the higher limit must not be exceeded), pour- 
ing the cooled solution into water, and neutralising with sodium 
carbonate. When heated with benzaldehyde (1 mol.) in pyridine 
containing a few drops of piperidine in a sealed tube at 100°, or, 
less satisfactorily, with concentrated hydrochloric acid on the water- 


i. 292 ABSTRACTS OF CHEMICAL PAPERS. 


bath, it yields 2-dimethylamino-10-benzylideneanthrone, 


>," NMe,, 


. nda 

CoH .<c:CHPb) 

red needles, m. p. 173°. The latter in alcoholic solution is oxidised 
to 2-dimethylaminoanthraquinone by 5% hydrogen peroxide and 
2N-sodium hydroxide. Benzylideneanthrone under similar condi- 
tions of oxidation yields anthraquinone and a substance, Co,H,,0., 
colourless wn m. p. 133°, which is possibly benzylidene- 


a O,H, 
anthrone oxide, ae i 1B, >Cco. Cc. §. 


3-Methyluric Acid. Hertnricn Birtz and Myron Heyn (Ber., 
1919, 52, [B], 768—784).—It has been recently shown (Biltz and 
Heyn, A., 1917, i, 291) that 5-, a-, and (-methyluric acids are in 
reality 3-methyluric acid, a mixture of 3-methyluric acid with 
about 25% 9-methyluric acid and a mixture of 90% of the 3- with 
10% of the 9-isomeride respectively. The present communication 
contains further data in this connexion. 

Traube’s acid is shown to be 3-methyluric acid, and his process 
affords the best means of preparing this substance. 

The action of chlorine on 3-methyluric acid has been further 
studied with larger quantities of material; when moisture is care- 
fully excluded, a crystalline 5(4)-chloro-3-methylisouric acid is 
obtained, which slowly decomposes above 150° and which is reduced 
by potassium iodide to 3-methyluric acid. Like the amorphous 
preparation previously described, it is converted by methyl and 
ethyl alcohols into the corresponding glycol ethers, m. p.’s 207° 
(decomp.) and 203° (decomp.) respectively. Attempts to convert 
it into 5(4)-alkyloxy-3-methylisouric acids or 3-methyluric glycol 
diethers were unsuccessful. It is converted by water into methy]l- 
alloxan and carbamide, a reaction which is of interest, since it 
affords an explanation of the ready isolation of 5-chloro-9-methy]- 
y-uric acid from crude amethyluric acid, the 3-methyluric acid 
in these circumstances being transformed into products which are 
readily soluble. In complete absence of moisture, chlorination of 
the “a’’-acid proceeds differently, the 3-methyluric acid being con- 
verted into chloro-3-methylisouric acid, whilst 9-methyluric acid 
yields a product closely allied to the parent substance, probably 
either 4-chloro-9-methyl-A5:?-csouric acid or 9-methyluric acid 4:5- 
dichloride. 

Attempts are described to isolate 3-methyl- and 9-methyl-uric 
acids from “a-methyluric acid” by means of the chloropurines. 
The action of phosphoryl chloride appears to follow a similar course 
with each isomeride, and separation was not found possible by 
conversion into chloropurines and regeneration of the acids from 
these by means of hydrochloric acid. The chloropurines, however, 
could be separated by means of their barium salts. From the more 
sparingly soluble, 8-chloro-3-methylxanthine, decomposing at 344°, 
was obtained, whilst the more soluble salt yielded 2: 6-dichloro-8- 
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hydroxy-9-methylpurine, decomposing at 275—276°. The latter is 
quantitatively converted by hydrochloric acid into 9-methyluric 
acid, but the corresponding yield of 3-methyluric acid is poor. The 
process affords further evidence of the nature of “ a-methyluric” 
acid, but is without quantitative or preparative significance. 

The solubility of derivatives of uric acid in boiling water is fre- 
quently described as a means of identification or differentiation. 
For this purpose, highly accurate values are not required provided 
that all determinations are performed in a uniform manner. The 
authors recommend the gradual addition of weighed amounts of 
finely powdered material to a known volume of water, which is 
kept gently boiling; the saturation point is regarded as attained 
when a permanent uniform turbidity appears through the whole 
solution. H. W. 


a-, &, and iMethyluric Acids. Wernricnu Bittz and Myron 
Heyn (Ber., 1919, 52, [B], 784—804).—The three “isomeric” 
3-methyluric acids have been recently examined by Biilmann and 
Bjerrum (A., 1917, i, 177), who have been led to conclusions differ- 
ing somewhat considerably from those of Biltz and Heyn (A., 
1917, i, 291); the authors have therefore re-examined these acids 
and repeated much of the work of the Danish chemists. The chief 
results may be summarised as follows. 

(-Methyluric acid differs from 3-methyluric acid. It is not a 
definite chemical compound, but consists rather of mixed crystals 
of 3-methyluric acid monohydrate and (about 5%) 9-methyluric acid 
monohydrate. In its properties it closely resembles 3-methyluric 
acid, but is slightly more soluble in water and rather more easily 
attacked by phosphoryl! chloride. 

a-Methyluric acid is also a mixture of 3- and 9-methyluric acids 
containing about 30—35% of the latter (that is, rather more than 
had been previously found). In no case is an equimolar compound 
formed. A crystallisation compound, possibly formed from two 
molecules of the 3-methyl acid and one molecule of the 9-methy] 
acid, together with two molecules of water of crystallisation, 
appears to be formed in small amount. This view is supported 
by the observation that a-methyluric acid, when crystallised by the 
method of Biilmann and Bjerrum or by the authors’ process, 
separates in large, shining platelets, which, when further crystal- 
lised, appear to be perfectly uniform. On the other hand, how- 
ever, the relative proportion of the two isomerides seems to vary 
somewhat, and the water content is scarcely sufficiently constant 
for a definite chemical compound; in addition, the results of 
thermo-analytical investigation, which must be received with 
caution, are opposed to the idea of a compound. It is not at 
present possible to decide definitely between the two possibilities, 
mixed crystals or compound, but the authors incline to the former. 

The increase in solubility due to admixture, and observed in 
some instances with a-methyluric acid, as compared with 3- and 
9-methyluric acids, is interesting. Similar cases appear to have 
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been seldom investigated. The increased solubility of salicylic 
acid in the presence of dextrose, ethyl alcohol, and isobutyl alcohol 
has, however, been examined by Hoffmann and Langbeck (A., 1905, 
ii, 374), whilst Stérmer, Grimm, and Laage (A., 1917, i, 647) have 
observed that stereoisomeric B-alkylcinnamic acids yield difficultly 
separable mixtures of lower solubility. H. W. 


Substances which Inhibit the Coagulation of Proteins by 
Heat. G. Munarerro (Arch. Pharm. sperim., 1912, 460—468, 
469479; from Bied. Zentr., 1919, 48, 128).—Formaldehyde and 
sulphurous acid are the most active inhibiting agents. Other 
reducing agents, arsenious acid, hydrogen sulphide, and sodium 
nitrite, are inactive. The addition of sulphurous acid or form- 
aldehyde raises the viscosity of protein solutions. Ox serum 
becomes gelatinous on contact with sulphurous acid at the ordinary 
temperature. These effects suggest that a process of denaturisation 


J.C. D. 


occurs. 


Action of Acid and Alkali on Gluten. L. J. Henpersoy, 
Epwin J. Coun, P. H. Carucart, J. D. Wacuman, and W. O. 
Fenn (J. Gen. Physiol., 1919, 1, 459—472).—Measurements of the 
hydrogen-ion concentration of solutions which had been in contact 
with powdered gluten show that the hydrogen-ion concentration 
in such systems is determined by the ratio of gluten to acid or 


base. The conclusion is reached that in systems containing gluten 
and acids or bases, the formation of salts, in accordance with the 
requirements of the mass law, is the fundamental phenomenon. 
Measurements were also made of the swelling and viscosity of the 
gluten component of such systems. The results indicate that simple 
chemical phenomena are most important in these systems, and that 
modifications of these, resulting from colloidal and heterogeneous 
characteristics, are of secondarv importance in determining the 
condition of equilibrium, although somewhat more significant in the 
progress of the system toward the condition of equilibrium. 


J.C. D. 


Steric Hindrance of Methyl Groups in the Nucleus. 
Wotreana Hevusner (Biochem. Zeitsch., 1919, 93, 395—396).— 
Certain aniline derivatives induce blood changes, with the form- 
ation of methemoglobin, when administered to animals. This 
toxic action may be greatly reduced by the introduction of two 
methyl groups in the ortho-ortho- or the ortho-para-positions to 
the nitrogen group (compare A., 1913, i, 786). It is considered 
that the steric hindrance of the methyl groups prevents oxidation 
of the nitrogen group, which the author holds is necessary before 
methzmoglobin can be formed. J.C. D. 


Adenine Mononucleotide. Watrer Jones and R. P. KENNEDY 
(J. Pharmacol, Exp. Ther., 1918, 12, 253).—A_ crystalline 
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product, C,,H,,0O;N;P,H,O, has been prepared from yeast-nucleic 
acid. It is soluble in hot water, but very slightly so in cold. It 
gives the colour reactions for pentose and forms a brucine salt 
with two equivalents of brucine. Hydrolysis with dilute sulphuric 
acid yields adenine, but no guanine. Its entire phosphoric acid 
is readily split, so that it contains neither a cytosine nor a uracil 
group. It is apparently represented by the formula 
PO(OH),*O-C,H,O,°C,H,N;. 
J.C. D. 


Amphoteric Colloids. II. Volumetric Analysis of Ion- 
Protein Compounds ; the Significance of the Isoelectric 
Point for the Purification of Amphoteric Colloids. Jacques 
Lors (J. Gen. Physiol., 1918, 1, 237—254).—At the isoelectric 
point, »,=4°7, gelatin is practically not dissociated at all. By 
volumetric analysis, it has been shown that on the alkaline side of 
the isoelectric point gelatin can combine with cations only, whilst 
on the acid side it can combine with anions only. At the isoelectric 
point, gelatin (and probably amphoteric colloids generally) must 
give off any ion with which they are combined. The simplest 
method for obtaining these colloids approximately free from 
inorganic impurities would therefore seem to consist in bringing 
their hydrogen-ion concentration to that characteristic of their 
isoelectric point. When gelatin is in combination with univalent 
ions (Ag, Br, CNS), the curve representing the amount of ion— 
gelatin present is approximately parallel to the curves for swell- 
ing, osmotic pressure, and viscosity. This proves that the influence 
of the ions on these properties is determined by the chemical or 
stoicheiometrical, and not by the “colloidal,” properties. The 
sharp drop of these curves at the isoelectric point finds its explana- 
tion in the equal drop of the water-solubility of pure gelatin. It 
is not vet possible to state whether this is merely due to a lack of 
ionisation of gelatin or to the formation of a tautomeric or poly- 
meric compound. A slight change in the hydrogen-ion concentra- 
tion increases the water-solubility of gelatin near the isoelectric 
point. This is not produced by treatment with any other kind of 
univalent or multivalent ion, and it is considered that this is in 
harmony with a chemical conception of proteins rather than with 
the adsorption theory of colloids. J.C. D. 


Amphoteric Colloids. III. Chemical Basis of the 
Influence of Acid on the Physical Properties of Gelatin. 
Jacques Lors (J. Gen. Physiol., 1919, 1, 363—385. Compare 
preceding abstract).—The influence of hydrobromic acid on the 
physical properties of gelatin has a purely chemical or stoicheio- 
metrical basis. Gelatin is an amphoteric colloid which is sparingly 
soluble in water at its isoelectric point, whilst transformation into 
a salt with a univalent ion makes it soluble. Hence the curves 
representing the changes in osmotic pressure, viscosity, and swell- 
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ing of gelatin are approximately parallel to those representing 
the amount of bromine bound by the gelatin. 

Titration with sodium hydroxide of gelatin, previously treated 
with hydrobromic acid, and therefore being on the acid side of its 
isoelectric point, results in the neutralisation of the pure gelatin 
(NaOH isoelectric) with sodium hydroxide, and besides in the 
neutralisation of the hydrobromic acid in combination with the 
gelatin. J.C. D. 


Amphoteric Colloids. IV. The Influence of the Valency 
of Cations on the Physical Properties of Gelatin. Jacques 
Logs (J. Gen. Physiol., 1919, 1, 483—504. Compare preceding 
abstracts).—The amount of equivalents of metal in combination 
with 1 gram of a 1% gelatin solution previously treated with an 
alkali can be ascertained when the excess of alkali is washed away 
and the hydrogen-ion concentration determined. The results of 
experiments with lithium, sodium, potassium, ammonium, calcium, 
and barium hydroxides show that twice as many univalent ions as 
bivalent cations combine with the same mass of gelatin. 

The curves representing the influence of lithium, sodium, 
potassium, and ammonium on the osmotic pressure (and the other 
physical properties) of gelatin are identical, using », as abscisse. 
This contradicts the statements current in colloid chemistry, accord- 
ing to which these four cations have a different effect. The curves 
for calcium and barium gelatinates are also identical, but differ 
from those for the univalent metals examined. The ratio of the 
maximal osmotic pressures of the two groups is 1:3. This means 
that in a 1% solution of a metal gelatinate there are approxim- 
ately three timés as many particles in solution or suspension when 
the metal is univalent as when it is bivalent. 

The curves representing the conductivities of the same gelatin 
solutions are almost identical (for the same 7,,). 

The curves for the viscosity and swelling of barium or calcium 
and sodium gelatinate are approximately parallel to those for 
osmotic pressure. The practical identity of the conductivities of 
metal gelatinates with univalent and bivalent metals excludes the 
possibility that the differences observed in the osmotic pressure. 
viscosity, and swelling are determined by differences in degree of 
ionisation. If it is assumed that compounds of the type Ca(gelatin). 
exist, the two anions of which can form one aggregate of 
two gelatin anions, and that such aggregates can form larger aggre- 
gates of four, six, and eight gelatin anions, every one of which 
keeps its original charge, it would be possible to account for the 
phenomena observed. J. C. D. 
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Physiological Chemistry. 


Bioelements : The Chemical Elements of Living Matter. 
Inco. W. D. Hack (J. Gen. Physiol., 1919, 1, 429—433).—The 
distribution of the elements which enter into the composition of 
living matter is considered with reference to a new periodic classifi- 
cation (Hackh, A., 1918, ii, 306, 396). J. C. D. 


An Indicator Method of Measuring the Consumption of 
Oxygen. W. J. V. Osrernour (J. Gen. Physiol, 1918, 1, 
167—-169).—The blood of Limulus when shaken with air absorbs 
oxygen and turns blue. In the presence of certain organisms 
which consume oxygen, it is quickly decolorised. A method is 
described for measuring the time required for the colour change, 


from which the rate of consumption of oxygen may be determined. 
J.C. D. 


Chemical Studies in Physiology and Pathology. VI. The 
Biochemistry of Oxidation (Cell Respiration; Oxidising 
Enzymes ; The Theory of Narcosis} E. Herzrerp and R. 
KuincER (Biochem. Zeitsch., 1919, 98, 324—352).—The atoms of 
the oxygen molecule can be activated by the formation of certain 
molecular compounds. In aqueous solution, oxygen may form a 


This linking expresses the activity of the complex H,O,. In this 
manner, complexes can be formed with water or metals in the 
form of peroxides. Oxygen bound in this manner can oxidise to 
carbon dioxide and water many organic substances, such as the 
lower fatty acids or their salts, without assistance. 

The oxidative processes of the body are concerned with the 
oxidation of simple degradation products derived from the com- 
plex proteins, fats, and polysaccharides, and for this purpose the 
presence of oxygen in the activated form is sufficient. The assump- 
tion of the existence of special oxidising enzymes is superfluous. 
The relationship of these processes to narcosis and respiration is 
discussed. J.C. D. 


The Presence of Calcium in the Red Blood Corpuscles 
of Ox and Man. Davin Murray Cowie and Hewnrierra A. 
Catnoun (J. Biol. Chem., 1919, 37, 505—509).—The red blood 
corpuscles contain calcium, but in a somewhat smaller concentra- 
tion than the serum (compare Marriott and Howland, A., 1918, 
li, 21). J.C. D. 


Simultaneous Oxidation of Blood and of Dextrose. 
R. Fosse (Compt. rend., 1919, 168, 908—910. Compare A., 1912, 
1, 541).—If, under suitable conditions, the proteins of blood and 
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dextrose are oxidised simultaneously, there is marked formation 
of carbamide. The yield of carbamide, formed by the oxidation 
of blood to which dextrose has been added, increases, within certain 
limits, with the proportion of dextrose and oxygen consumed. 
Under suitable conditions, the amount of carbamide formed may 
reach to 40 grams per litre of blood. W. G. 


The Nutritive Value of the Wheat Kernel and its Milling 
Products. THomas B. Osporne and Larayetre B. MeEnpEt [with 
the co-operation of Epna L. Ferry and Atrrep J. WAKEMAN] 
(J. Biol. Chem., 1919, 37, 557—-601).—The proteins of the entire 
wheat kernel are not greatly inferior for maintenance to 
caseinogen, edestin, or even to the total proteins of milk, but they 
are somewhat superior to gliadin. The wheat proteins considered 
in their entirety are sufficient for the growth of rats if consumed 
in sufficient amount. The quantity required is, however, relatively 
large when comparisons with proteins such as caseinogen are made. 

The “crude protein” of commercial wheat embryo meal is more 
- efficient for maintenance than that of the entire kernel or of the 
endosperm, and it is much more efficient for growth than endosperm 
protein. The protein of commercial wheat bran may be well 
utilised (70—75%) by the rat, and if eaten in sufficient amount 
may be considered somewhat superior to that of commercial embryo 
and decidedly superior to that of endosperm in promoting growth. 

The proteins of the endosperm are adequate for maintenance. 
but inadequate for growth. Additions of meat, milk, and eggs to 
wheat flour greatly enhance the value of the proteins of the latter 
foodstuff for growth. 

Commercial wheat embryo is rich in the water-soluble vitamine. 
but the pure isolated embrvos do not appear to contain it. 
Evidence is given which indicates that the accessory factor is 
localised in the endosperm, although it is not uniformly distributed 
throughout it. No confirmation of the existence of a toxic sub- 
stance in wheat has been obtained (compare Hart, Miller, and 
McCollum, A., 1916, i, 631). 

The question of the degree to which wheat should be milled for 
general purposes is fully discussed, and the conclusion is reached 
that, except in special cases, little can be gained by including the 
bran and embryo in the flour when this is used under the dietary 
conditions prevailing in the United States. J. C. D. 


The Origin of Formic Acid in the Organism. E. SaLKowsk! 
(Zeitsch. physiol. Chem., 1919, 104, 161—174).—Oxidation of 
glycerol with potassium permanganate in acid solution may yield 
as much as 24% of formaldehyde. An increased excretion of 
formic acid was observed to follow the administration of glycerol. 
Tt apparently arises by the intermediate formation of form- 
aldehyde. Glycerophosphoric acid, choline, and lecithin all yield 
formaldehyde when oxidised by potassium permanganate in acid 
solution. There is no reason to suppose that the formic acid 
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excreted in the urine originates from one source. No doubt 
carbohydrates, glycerol, and lecithin all contribute a certain 
amount. 3% Hydrogen peroxide will oxidise lecithin, choline, and 
glycerophosphoric acid, with the formation of formaldehyde. 
J.C. D. 


Bioluminescence. VII. Reversibility of the Photogenic 
Reaction in Cypridina. E. Newron Harvey (J. Gen. Physiol., 
1918, 1, 133—145).—The author has previously described two 
photogenic substances from the ostracod crustacean Cypridina 
hilgendorfii, photogenin, which is destroyed by boiling and is non- 
dialysable, and photophelein, which is stable to boiling and may 
be dialysed (A., 1917, i, 365). It is now suggested that photo- 
phelein is a mixture of two substances, one of which is an oxidisable 
substance similar to luciferin from Pholas dactylus (Dubois, A., 
1897, ii, 112). Photogenin is now termed /uciferuse. The term 
photophelein is retained for a substance present in the extracts 
which acts by setting free bound or adsorbed luciferin. The 
action of this substance may be imitated by sodium chloride crystals 
or saponin. Lwuciferin is oxidised to owryluciferin, and it is not 
believed that the change involves a fundamental destruction of 
the molecule, as it is a reversible process. The change is not 
analogous to that of hemoglobin, for it cannot be reversed by 
reducing the partial pressure of the oxygen. It resembles more 
closely the oxidation of methylene-blue. The conception of Dubois 
that luciferin is formed from a precursor proluciferin by the agency 
of an enzyme coluciferase is held to be incorrect, and the correct 
explanation is believed to be that oxyluciferin may be reduced to 
luciferin by a reducing enzyme. Oxyluciferin will pass through 
a porcelain filter and is dialysable. Luciferin does not exhibit 
reducing properties similar to those of dextrose. J.C. D. 


Bioluminescence. IX. Chemical Nature of Cypridina 
Luciferin and Cypridina Luciferase. E. Newron Harvey 
(J. Gen. Physiol., 1919, 1, 269—293)—Of a large number of 
enzymes investigated, only those possessing a proteolytic activity 
had any digestive effect on luciferase, whilst none had any action 
on luciferin. A study was made of the “salting out” of luciferin 
and luciferase, as well as of their solubilities in various solvents, 
and their behaviour when treated with certain precipitants. Both 
substances are somewhat readily adsorbed by bone-black, kaolin, 
and colloidal ferric hydroxide. Consideration of the results 
obtained in this investigation leads to the opinion that luciferin 
is a protein on the border-line between the proteoses and peptones, 
whilst luciferase is regarded as being a more complicated protein, 
but not a globulin. J. C. D. 


Pharmacology of the Ureter. VI. Action of some 
Optical Isomerides. Davin I. Macut (J. Pharmacol. and Exp. 
Ther., 1918, 12, 255—263).—-J-Hyoscamine and /-hyoscine stimulate 
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the contractions of the ureter, whereas d-hyoscamine and d-hyoscine 
have an inhibitory action. The action of atropine appears to be 
a summation of the action of the two optically active varieties. 
Inactive or racemic scopolamine shows an inhibitory action, which 
is ascribed to the preponderating effect of the d-component. 
l-Adrenaline is much more active in stimulating ureteral contrac- 
tions and raising the tone of the ureters than the racemic variety. 
d-Adrenaline was not examined. /-Camphor produced a marked 
stimulation, but d-camphor was apparently inactive. The effect 
of the racemic form is represented by the arithmetical mean of the 
two components. J. C. D. 


Isomerism and Anesthetic Action. J. Morcenrota (Ber. 
Deut. pharm. Ges., 1919, 29, 233—250)—Comparison of the 
anesthetic action of eucupine (ésoamylhydrocupreine) dihydro- 
chloride and isoamylapohydroquinidine dihydrochloride shows a 
quantitative difference between the activity of the stereoisomerides, 
the former being about twice as potent as the latter. Experiments 
with eucupine dihydrochloride and eucupinotoxin hydrochloride at 
different concentrations prove both structural isomerides to have 
anesthetic action. The latter does not appear to depend on the 
intact quinuclidine nucleus, since a pronounced increase in 
anesthetising action is coincident with rupture of the carbon- 
nitrogen bond. The corresponding toxin is far more potent than 
eucupine, and forms the most powerful anesthetic known (forty 
to fifty times stronger than cocaine). It has the power of pro- 
ducing prolonged anesthesia. 

The author is led to the conclusion that the chemotherapeutic 
action towards trypanosomes, the disinfecting action towards 
different bacteria, and the anesthetic action are common to the 
quinotoxins and to the original alkaloids, and that comparatively 
all three functions are exerted to a greater degree by the latter. 
The difference in activity of ethylhydrocupreine and ethylhydro- 
cupreinotoxin towards pneumococci appears to be an exception. 
Anesthetic action does not appear to depend actually on space 
arrangement, since, as shown by the above experiments, the differ- 
ences are only quantitative. In one instance quoted in the litera- 
ture, that of benzoyltropeine and benzoyl-~-tropeine, a marked 
difference in anzsthetising action has been attributed to difference 
in spatial configuration; re-examination of these substances has 
failed to disclose any difference in their activity. H. W. 


Secondary Action of Arsenic and Salicylic Acid Prepara- 
tions on the Normal Stomach. Bruno Leicurenrrirr (Zeztisch. 
physiol. Chem., 1919, 104, 154—160).—<According to Klosman 
(A., 1912, ii, 965), sodium salicylate causes a decreased secretion 
of gastric juice. This was not confirmed, for it was found that 
aspirin, sodium salicylate, and salol caused an increased flow. His 
results with Fowler’s solution (liq. potass. arsenic) are, however, 
confirmed. This preparation, as well as certain organic arsenic 
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preparations, such as elarson and arsacetin, increased the flow of 
gastric juice. A similar result was obtained by the administration 
of preparations containing both iron and arsenic. J.C. D. 


A New Instance of £-Oxidation in the Animal Body. 
Kart Tuomas and HeErpert Scuorre (Zettsch. physiol. Chem., 
1919, 104, 140—-153).—Oral administration of »toluenesulphony!- 
sarcosine to rabbits results in 80% being excreted in the urine un- 
changed ; 4% is oxidised to the bibasic acid, 

CO,H’C,H,°SO,*N Me-CH,°CO,H. 

81% of benzenesulphonylsarcosine administered in the same 
manner was recovered from the urine. 

e-Benzenesulphonyl-e-methylaminohexoic acid, 

C,H,;"SO.*N Me-[CH,],°CO.H, 

prepared from e-methyl-leucine, crystallises from methyl formate 
and light petroleum in slender, white needles, m. p. 57°. When 
administered to rabbits, 44% was recovered from the urine as 
y-benzenesulphonylmethylaminobutyric acid, oxidation having 
occurred at the B-carbon atom. 

Benzenesulphonylaminobutyric acid, C5H;*SO.*NH-[CHg],°CO.H, 
has m. p. 91—92°. When methylated with methyl sulphate, it 
yields benzenesulphonylmethylaminobutyric acid, m. p. 84—87°. 
This substance was recovered unchanged from the urine after 
administration to rabbits. J.C. D. 


Detoxication of Inhaled Hydrogen Cyanide by Sodium 
Thiosulphate. E. Trtcumann and W. Nacet (Biochem. Zeitsch., 
1919, 93, 312—323).—The observation of Lang (Arch. exp. Path. 
Pharm., 1895, $36, 75) that sodium thiosulphate can protect 
animals against the toxic effects of hydrogen cyanide is con- 
firmed. The salt is efficient as an antidote when the poison is 
inhaled by animals. It will be necessary to establish that sodium 
thiosulphate is not toxic for man before the therapeutic application 
can be made. J. C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Different Agents on the Saccharifying and 
Fermenting Powers of Mucor Boulard. Berrincer and 
DetavaLE (Bull. Assoc. ‘Chim. Sucr., 1918, 35, 114—129).—In 
experiments on the cultivation of Mucor Boulard on sugared 
extract of malt combs, the development of acid was found to be 
in direct proportion within limits to the access of air and the sugar 
content. Comparatively low temperatures gave the highest results. 
Succinie acid is the only non-volatile acid formed, whilst acetic 
acid mainly constitutes the volatile acidity. Nitrogenous matter 
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at first retards, but later accelerates, saccharification, peptone and 
asparagine giving the best results, whereas ammonium sulphate 
has a comparatively slight effect in this direction. Calcium and 
potassium phosphates, and to a less degree ammonium phosphate, 
accelerate saccharification, but sodium phosphate produces little 
or no result. J. P.O. 
The Sensitiveness of Living Yeast to H’ and OH’ Concen-. 
tration. H. von Ever and F. Emperc (Zeitsch, Biol., 1919, 69, 
349—364).—Fermentation by the living cell is not effected solely 
by zymase, but is bound up to a large ‘extent with the life of the 
cell itself. From the investigation of a bottom yeast, it is shown 
that the sensitiveness to acid and alkali of the process of inversion 
by the living yeast cell is not appreciably different from the 
sensitiveness of the isolated enzyme. It is therefore possible to 
conclude that the enzyme exists in the free state in the cell. The 
influence of ~ the bottom yeast at different hydrogen-ion 
concentrations (p,, 3°5—3°8 and 6°6—7-2) on the characteristic 


cellular activities has been studied. The inverting action was 
little affected, but appreciable changes in the rate of growth and 
composition of the cells were noted. J. C. D. 


Changed Course of Alcoholic Fermentation inan Alkaline 
Medium. A tice Ortsner and A.rrep Kocn (Zeitsch. physiol. 
Chem., 1919, 104, 175—181).—The authors have failed to confirm 
the statements of Wilenko (A., 1917, i, 680) that the course of the 
fermentation of sugar in an alkaline phosphate medium is changed 
and that no carbon dioxide is formed under those conditions. The 
alkalinity delays the fermentation, but alcohol and carbon dioxide 
are always obtained. The observation of Neuberg and Farber 
(A., 1917, i, 502) that more aldehyde is produced when the ferment- 
ation is conducted in an alkaline medium is confirmed. 


J. C. D. 


The Temperature-coefficient of Photosynthesis. W. J. V. 
OsterHout and A. R. C. Haas (J. Gen. -Physiol., 1919, 1. 
295—298).—The temperature-coefficient of photosynthesis in U/va 
rigida between 17° and 27° is 1-81. It is suggested that photo- 
synthesis involves catenary reactions of the type S—> M—> P, in 
which § represents a substance which, under the influence of light, 
breaks down to form 4; this in turn forms P, the amount of which 
is proportional to the amount of photosynthesis. If the reaction 

Y—> M is more rapid than Jf —> /, the speed of the reaction as a 
w whale will depend chiefly on the speed of the change J/ —> P. 

The effect on the whole reaction of a rise of temperature will 
therefore depend chiefly on its effect on the second reaction. It 
is therefore not surprising to find a high temperature-coefficient 
for photosynthesis. Analogous cases exist in photochemistrv. 


J. C. D. 
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Permeability in Plants. W. J. V. Osrernovur (J. Gen. 
Physiol., 1919, 1, 299—304).—Certain conclusions concerning the 
behaviour of protoplasm drawn from the results of experiments on 
Laminaria Agardhi (compare A., 1918, i, 470) have been con- 
firmed by experiments with a red alga (Rhodymenia palmata), a 
green alga (Ulva rigida), and a flowering plant (Zostera marina). 


Decrease of Permeability and Antagonistic Effects caused 
by Bile Salts. W. J. V. Osrernout (J. Gen. Physiol., 1919, 
1, 405—408).—The results of experiments on the electrical con- 
ductivity of Laminaria indicate that sodium taurocholate is able 
to produce a decrease in permeability and to antagonise sodium 
chloride. This confirms the hypothesis that antagonistic relations 
can be predicted from studies on the permeability of pure sub- 
stances. 4. GB. 


A Comparison of Permeability in Plant and Animal 
Cells. W.J. V. Osternout (J. Gen. Physiol, 1919, 1, 409—413),— 
The author has made quantitative studies of the permeability of 
plant cells as represented by Laminaria, and animal cells as repre- 
sented by the skin of frogs (Rana pipiens). Both tissues showed a 
closely similar behaviour, and this agreement indicates that the 
conclusions drawn from a study of Laminaria are of general 
application. It would appear that the physiological characteristics 
brought to light by these studies belong to the fundamental 
properties of protoplasm. J.C. D. 


Effect of certain Compounds of Barium and Strontium 
on the Growth of Plants. J. S. McHareve (J. Agric. Res., 
1919, 16, 183—194).—Barium or strontium carbonate in the 
absence of calcium carbonate is toxic to plants, the former having 
a greater toxicity than the latter, but in the presence of calcium 
carbonate they appear to exert a distinct stimulating influence 
on the growth of the plants studied. Barium sulphate is much 
more toxic than barium carbonate. Neither barium nor strontium 


can replace calcium as a plant food. The root growth is 
accelerated in all cases where barium or strontium carbonate is 
added to the sand in which the plants are growing. W. G. 


The Identification, Localisation, and Distribution of Oxalic 
Acid [Soluble Oxalates] in Plants. Norserr Patscnovsky 
(Ber. Deut. bot. Ges., 1918, 36, 542—548).—The usual method of 
detecting the presence of soluble oxalates in cell sap by means of 
potassium salts suffers under the disadvantages that the potassium 
oxalate crystals are not very characteristic, and that they are liable 
to be completely obscured by co-precipitated tannins. The author 
finds ferrous sulphate or ferrous ammonium sulphate to be a more 
suitable reagent ; the not too thin section is immersed on an object- 
glass in an acetic acid solution of the ferrous salt (10%), covered 
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with a slip, and gently warmed to expel air; in the presence of 
oxalates, ferrous oxalate separates after a time in crystals, the size 
of which is about 15x9,. Larger crystals may be obtained by 
delaying the separation by addition of sodium acetate, sucrose, or 
gelatin. 

The localisation of oxalates is best effected by injecting a highly 
concentrated ferrous solution into the plant by means of an air 
pump; under these conditions, precipitation of ferrous oxalate 
occurs within the cell, whilst with less concentrated solutions the 
oxalates diffuse through the cell wall, and precipitation takes place 
in the intercellular region. 

The ferrous reagent has the further advantage of allowing a 
simultaneous detection of tannins. 

The author has applied the method to a large number of plants; 
for details, the original paper must be consulted. H. W. 


Action of Coal Gas on Plants. V. Action on Trees. 
Hydrocyanic Acid as the most Detrimental Constituent of 
Gas. U. Wenmer (Ber. deut. Bot. Ges., 1918, 36, 460—464. 
Compare A., 1917, i, 618; this vol., i, 114).—Continuing his 
previous experiments on the action of coal gas on the root systems 
of trees, the author now finds that in many instances in which the 
detrimental action is not immediately apparent, the effects are 
observed at the end of the period of winter rest, when in almost 
every instance the tree is killed. The most detrimental con- 
stituent of coal gas is now proved to be hydrogen cyanide; the 
toxicity of gas-water is shown to be exactly similar to that of a 
hydrocyanic acid solution of equivalent concentration, and, further, 
the violent toxic action of coal gas is not observed if the gas is 
passed through a solution of alkali hydroxide and ferrous sulphate. 
Cress is extraordinarily sensitive to minute traces of hydrocyanic 


acid. 


A Purely Mineral Solution Capable of Assuring the 
complete Evolution of Maize Cultivated and Sheltered from 
Bacteria. P. Mazé (Ann. Inst. Pasteur, 1919, 33, 139—173).— 
From a series of water-culture experiments, the author finds that, 
in addition to nitrogen, phosphorus, potassium, calcium, mag- 
nesium, sulphur, iron, chlorine, silicon, manganese, and zinc, boron, 
aluminium, fluorine, and iodine are equally essential to the develop- 
ment of maize. Organic substances, excluding the organic reserves 
of the seed, although not indispensable, exert a beneficial influence 
on the growth of the plant when added to the mineral nutrient 
solution. It is advisable that the iron should be present in the 
ferric state in the culture solution, or that some oxidising agent 
should be present. Insufficient aeration of the culture solution 
exerts an unfavourable influence on the vegetation. W. G. 
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Electrolytic Preparation of Chloroform. Josrer Fryer 
(Zeitsch. Elektrochem., 1919, 25, 115—145).—The electrolytic 
preparation of chloroform from alcohol and from acetone has been 
investigated under various conditions, particularly in solutions of 
alkali chlorides and chlorides of the alkaline earth metals. It is 
shown that the methods put forward in the literature for the 
electrolytic preparation of chloroform from acetone are inaccurate 
in their details on account of imperfect methods of analysis. It is 
also shown that the present methods of isolating the chloroform 
are imperfect; this applies both to the method of absorption of 
the chloroform in alcohol and to the distillation method. Both 
methods involve considerable loss of material. Pure chloroform 
can only be directly obtained by freezing it out of its mixture with 
hydrogen by means of solid carbon dioxide and ether. The present 
methods of electrolysis are inefficient, because the alkali produced 
in the process decomposes considerable quantities of chloroform. 
By using a neutralisation cathode, it is possible to prepare chloro- 
form from acetone in yields amounting to 65% of the current. 
When platinum electrodes are used, a material yield of 75—80% 
is obtained with a current density of 1-1 amp./sq. cm. at the anode 
and 0-5 amp./sq. cm. at the cathode. The primary reaction in 
the electrolysis is the formation of hypochlorite, which is followed 
by the reaction CH,*CO-CH,+3HOCl=CHCl,+CH,°CO,H + 
2H,O. Methyl ethyl ketone and higher ketones react in the same 
way with electrolytic hypochlorite. The method for the prepara- 
tion of chloroform from alcohol put forward by Trechzinsky (A., 
1907, i, 270) is criticised and shown to be inaccurate. In the 
case of alcohol, it is also possible by the introduction of a neutral- 
isation cathode to obtain considerable yields of chloroform at 
temperatures between 25° and 35° when a current density of 
1 amp./sq. cm. is used on the anode and 1°5 amp./sq. cm. on the 
cathode. A current yield of 77% and a material yield of 82% 
were obtained under these conditions. The maximum yield is 
obtained at temperatures between 25° and 30°. The preparation 
of chloroform from acetone or alcohol in calcium chloride solution 
only proceeds well when specially prepared nickel or copper 
cathodes are used. These electrodes are prepared by immersing 
ordinary nickel or copper electrodes in concentrated nitric acid for 
a few moments and then washing with water. Using these elec- 
trodes, a current yield of 71% and a material yield of 80% were 
obtained from acetone in calcium chloride, whilst with alcohol in 
calcium chloride the material yield was 99% and the current yield 
90%. The formation of chloroform from alcohol occurs in three 
stages: first, an oxidation of the alcohol to aldehyde; secondly, a 
formation of hypochlorite; and thirdly, an interaction between the 
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aldehyde and the hypochlorite: (i) CH,-CH,-OH + HOCI= 
CH,°CHO + H,O + HCl; (ii) OH’ + Cl, = H’ + Cl’ + ClO’; 
(iii) CH,-CHO + 3HOCI=CHC!, + HCO,H + 2H,O0; (iv) H:CO,H + 
HOCI=CO,+H,O+HCl. It is shown that equation (i) is partly 
replaced by the reaction CH,-CH,,OH + O=CH,°CHO+H,0. 
J. F.S8. 


Substitution by Halogens in the Aliphatic Series. Ossian 
Ascuan (Finska Kem. Medd., 1918, 10 pp.; from Chem. Zentr., 
1919, i, 221).—The catalytic influence of light on the process of 
chlorination probably depends on the formation of the complex, 
Cl;, in illuminated chlorine. The catalysing action of water is 
attributed to the production of a hydrate, H,OCI,+”H,O, which 
only actually separates below 0°, but is assumed to be capable of 
transitory existence at a higher temperature. The presence of 
water during chlorination is particularly advantageous in the treat- 
ment of readily volatile hydrocarbons. The method of moist 
chlorination has been applied in particular to substituted hydro- 
carbons, such as ethyl chloride, isoamyl] chloride, ethylene chloride, 
chloroform, propyl bromide, ethylene bromide, ethy] iodide, toluene, 
and xylene. H. W. 


Organic Chemical Reagents. IV. The Preparation of 
1 Iodides. Roger Apams and V. Voornzss (J. Amer. Chem. 
Soc., 1919, 41, 789—798).—The usual laboratory methods for the 
preparation of the alkyl iodides are unsuitable when dealing with 
large quantities of material. The rapid preparation of methyl, 
ethyl, n-butyl and isoamyl iodides (in quantities of 3—4 kilos.) 
according to a modification of Walker's method (T., 1852, 61, 
717) is fully described, along with a detailed account of the 
apparatus employed. x-Propyl iodide was prepared in smaller 
amount. 

The suitable alcohol is heated in a large, round-bottomed flask 
of about 12 litres capacity with a mixture of approximately equal 
amounts of red and yellow phosphorus. The vapours evolved are 
condensed in contact with iodine, and are then returned to the 
flask. The use of a certain amount of yellow phosphorus is par- 
ticularly advantageous, the reaction then being instantaneous and 
the colour of the iodine disappearing immediately on reaching the 
reaction flask. During the subsequent distillation of the alkyl 
iodides, the troublesome frothing which occurs when only red 
phosphorus is employed is absent. Further quantities of iodine can 
be introduced without dismantling the apparatus, and it is possible 
to prepare more than 6 kilos. of crude iodide in a day, using 
enough phosphorus and alcohol for four portions of iodine of 
14 kilos. each. Five such apparatus can easily be run simul- 
taneously, producing 30 kilos. of crude product in a day. 

In the case of butyl and amyl alcohols, the reaction proceeds 
extremely readily, owing to the great solvent action of these com- 
pounds on iodine at their boiling point. A small amount of yellow 
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phosphorus is always left behind, but phosphonium compounds do 
not appear to be formed. The yields are in every case 90—100% 
of the theoretical. 

In the preparation of the lower alkyl haloids, a large excess of 
alcohol may be used, but in the case of the higher alcohols this 
must be avoided, as otherwise difficulties arise in the purification 
of the product. F. C. 


Nitroethylene. Heinrich Wiznanp and EukLiIp SaKkELLARIOS 
(Ber., 1919, 52, [B], 898-—-904).—Nitroethylene can be prepared 
ih 50% yield by. the dehydration of B-nitroethyl alcohol by phos- 
phoric oxide or sodium hydrogen sulphate; it is an almost colour- 
less, mobile liquid, b. p. 98°5°, D5 1:073, the vapour of which 
violently attacks the eyes and throat. It readily undergoes poly- 
merisation; this occurs slowly when the pure substance is pre- 
served, more rapidly on exposure to light. The process is remark- 
ably catalysed by water, so that a freshly prepared aqueous solu- 
tion of the substance becomes cloudy almost immediately, and the 
separation of the polymeride is complete in a few minutes (the 
substance cannot be depolymerised to nitroethylene by heat); poly- 
merisation is retarded by acid, but in these circumstances a slow 
reaction with water occurs, with formation of B-nitroethyl alcohol. 
With alkali, polymerisation occurs with explosive violence. Reduc- 
tion with stannous chloride and hydrochloric acid yields acet- 
aldehyde and hydroxylamine, whilst with zinc dust and acetic acid 
ethylamine is produced. Nitroethylene unites immediately with 
bromine in ethereal solution, yielding nitroethylene dibromide, 
colourless liquid, b. p. 97°/21 mm., and with aniline giving 
N-B-nitrocthylaniline, NUHPh-CH,°CH,*NO,, colourless leaflets, 
m. p. 37° (the hydrochloride is degcribed). 

[With E. Biimicn.|—Attempts to prepare nitroethylene by the 
elimination of hydrogen bromide from bromonitroethane by methyl- 
alcoholic potassium hydroxide were unsuccessful, the products being 
potassium bromide, potassium nitrite, and the potassium salt of 
dinitroethane, shining, golden needles which explode at about 
150°; aa-dinitroethane has b. p. 72°/12 mm, H. W. 


The Specific Gravity and Refractive Power of Solutions 
of Glycerol. H. Wo.rr (Zeitsch. angew. Chem., 1919, 32, 1, 
148).—The author has determined the density and refractive indices 
of solutions in water of an extremely pure sample of glycerol, with 
the following results: 

86% Solution.—D}§ 1:2294, niv* 1:4545, ni> 1-4537, niz* 1:4533 ; 
change in refractive index per °C., 2°8 x 10-4. 

76°77% Solution.—Djz* 1°2043, Di} 1:2036, D2 1-:1998, the 
coefficient of expansion being 0°000463. mi?* 1:4401, mj} 1°43945, 
np” 1°4388 ; change in refractive index per °C =2°6 x 10-4. 

The results agree very closely with those contained in Gerlach’s 
table, but not so closely with those of Lenz, Strohmer, and Skalweit, 
although there is fair agreement with the latter. J. 8. G. T. 

0 2 
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New Initial Materials for the Preparation of Allyl 
Compounds. Ossian Ascuan (Finska Kem. Medd., 1918, 3 pp, 
from Chem. Zentr., 1919, i, 221)—A mixture of glycerol and 
formic acid (95%) is heated for four hours under reflux in the 
presence of a small quantity of ammonium chloride as catalyst, 
and the product is fractionally distilled. At above 190°, the 
glycerol diformin primarily formed breaks down into allyl formate, 
water, and carbon dioxide, and decomposition is complete at 260°. 
Allyl chloride is obtained in good yield when cold allyl formate 
containing 10% of dissolved zinc chloride is treated with hydrogen 
chloride and the mixture is subsequently heated on the water- 
bath. H. W. 


Action of Heat on the Alkali and AlkaliEarth Methyl 
Sulphates. J. Guyor and L. J. Simon (Compt. rend., 1919, 168, 
1054—1056).—Potassium methyl sulphate when heated at 220°, 
rising slowly to 280°, is decomposed almost quantitatively into 
potassium pyrosulphate and methyl ether. At a slightly lower 
temperature sodium methyl sulphate behaves similarly, but at the 
higher temperature 7% of the salt is decomposed into sodium sul- 
phate and methyl sulphate. This second reaction with the 
formation of the two sulphates is the principal one, and occurs 
below 200° in the case of calcium, barium, and lithium methyl 
sulphates, and slowly in the cold in a desiccator in the case of 
strontium methyl sulphate. W. G. 


Alcoholysis. Ap. Grin, Franz Wirrka, and Emit Kunze (Chem. 
Umschau Fett-Ind., 1917, 24, 15—16, 31—34; from Chem. Zentr., 
1919, i, 222—-223).—The authors have investigated the direct con- 
version of fats into the ethyl esters of their fatty acids by boiling 
them with alcohol containing a small amount of mineral acid. 
Alcoholysis in an acid medium is found to be a consecutive process, 
thus showing that the hydrolysis of fats proceeds by separate steps 
in every case. Pure tristearin was obtained by the catalytic reduc- 
tion of almond or sesame oil and removal of oleodistearin and free 
fatty acid by washing with light petroleum and boiling with 
alcohol. The best results were obtained when tristearin (100 
parts) was heated for three hours with a 1% solution of sulphuric 
acid in absolute alcohol (150 parts). The product consisted of a 
mixture of mono-, di-, and tri-stearin and ethyl stearate, from 
which the tristearin could readily be removed by crystallisation 
from alcohol; the separation of the other components was effected 
after distillation of ethyl stearate under diminished pressure, and 
was best accomplished by a frequent change of solvent (alcohols 
in which monostearin is most readily, and light petroleum in which 
it is least readily, soluble). Three thousand grams of tristearin 
yielded 400 grams of unchanged material (after repeated alco- 
holysis of the fraction which had escaped action in the first treat- 
ment), 300 grams of distearin, 200 grams of monostearin, more 
than 1200 grams of ethyl] stearate, and 600 grams of mixed frac- 
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tions. The distearin fraction had m. p. 74:5°, 75°, 75°5° (it 
should be noted that a molar mixture of mono- and tri-stearin has 
the same m. p. as distearin); it was converted by thionyl chloride 
into distearochlorohydrin, m. p. 56°, described by Griin and 
Theimer, and appears to be the aBdistearin. The monostearin 
fraction was composed of indistinct crystals, m. p. 79—80°, 
hydroxyl number, 311°4. H. W. 


Chemistry of the Glutaconic Acids. XI. The Occurrence 
of 1: 3-Addition to the Normal Form. Jocetyn Fie.tp THorpe 
(T., 1919, 115, 679—686). 


Lactonic Acids. Bror Hotmpere (Svensk. Kem. Tidskr., 1918, 
30, 190—205, 215—-222; from Chem. Zentr., 1919, i, 223—224).— 
In extension of his work on the Walden inversion, the author has 
investigated the stereochemical and kinetic behaviour of lactonic 
acids. The hydrolysis of malic acid lactone has been examined 
from these points of view, and, since the behaviour of B-lactones 
differs in several respects from that of y-lactones, the work has 
also been extended to paraconic acid. 

r-Malic acid lactone, shining leaflets or thin plates, m. p. 64—65°, 
is prepared by the action of moist silver oxide on r-iodosuccinic 
acid ; d-malie acid lactone, colourless syrup, [a], +41°, in aqueous 
solution (2°5%), is similarly obtained from Liodosuccinic acid. The 
rate of hydrolysis was measured by dissolving the crude acid in 
water or dilute nitric acid of the desired concentration and esti- 
mating the amount of lactone in the solution by heating a 
measured portion until hydrolysis was complete and determining 
the increase in acidity by titration. Autohydrolysis is a rather 
slow, unimolecular change; nitric acid somewhat increases the 
velocity of action. In acid solution, d-malic acid lactone yields a 
mixture of r- and /-malic acids, whilst almost pure d-malic acid is 
formed in alkaline solution. 

The formation of paraconic acid by elimination of bromine from 
salts of itabromopyrotartaric acid is a unimolecular change which 
is not reversible in dilute solution. As acid salt and to a still greater 
extent as free acid, itabromopyrotartaric acid is only slowly con- 
verted into its lactone. Silver salts catalyse the elimination of 
bromine in acid solution. The formation of paraconic acid from 
itamalic acid is reversible. Acid salts of itamalic acid are only 
slowly converted into paraconic acid, and this is also true of the 
reverse action in neutral solution. Lactone formation and hydro- 
lysis are catalysed by hydrogen’ions. The affinity constants of 
itamalic acid and paraconic acid are approximately K =—0°0003 — 
90004. The hydrolysis of paraconic acid by alkali is a bimolecular 
Teaction. H. W. 


Action of Carbon Disulphide on Nitromethane. Enricu 
Freunp (Ber., 1919, 52, [B], 542—544)—A mixture of nitro- 
methane and carbon disulphide reacts with alcoholic potassium 
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hydroxide to give potassium nitrodithioacetate, as a brown, crystal- 
line precipitate, decomp. 203°5°. When heated with potassium 
hydroxide, it yields potassium nitroacetate (Steinkopf, A., 1909, 
i, 559), and its solutions do not give an acid reaction until one 
equivalent of acid has been added, this change being interpreted as 
follows: 


OK:-NO°CH-CS:SK —> OH-NO‘CH:CS:SK — NO,°CH,°C8:SK. 
J.C. W. 


Some Metallic Derivatives of Ethyl Thioglycollate. 
CuarLes A. RoviLuer (J. Amer. Chem. Soc., 1919, 41, 777—781). 
—Ethyl thioglycollate was shown by Rowntree and Abel (J. Phar- 
macol., 1910, 2. 108) to dissolve antimonious and mercuric oxides, 
the hydrogen of the mercaptan group being completely replaced 
by the metal. The antimony derivative of the ester is an insoluble 
oil, but the corresponding amide is soluble in water and possesses 
trypanocidal properties. The author has found that the oxides of 
bismuth, copper, mercury, silver, zinc, tin, and arsenic react ener- 
getically with ethyl thioglycollate. It was hoped to prepare 
bactericidal substances, which would either be soluble in water 
or could be used in powder form on wound surfaces. Triethy/ 
bismuthtrithioglycollate, Bi(S*CH,*CO,Et),, forms small, yellow 
crystals, m. p. 87—-88°, soluble in alcohol. Diethyl mercuri- 
dithioglycollate, Hg(S-CH,°CO,Et),, long needles, m. p. 55°, is 
identical with the product obtained from mercuric chloride and two 
molecules of ethyl thioglycollate (Wislicenus, Annalen, 1868, 146, 
148). Ethyl silverthioglycollate, yellow needles from acetone, 
m. p. 75—77°, is with difficulty decomposed by concentrated nitric 
acid in sealed tubes. The action of silver nitrate on the ester was 
also investigated. With cupric hydroxide a crystalline substance 
is obtained which contains less than half the amount of copper 
to be expected from analogy with the previous reactions. It is 
very resistant to concentrated nitric acid at 200-——270°. F. C. 


Constitution of Maltose. A New Example of Degradation 
in the Sugar Group. James CoLtquHoun Irving and JAMES 
Scorr Dick (T., 1919, 115, 593—602). 


Inversion of Sucrose by Mechanical Ionisation of Water. 
J. E. Apetovs and J. Atov- (Compt. rend., 1919, 168, 
1125—1128).—If 100 e.c. of a 5% solution of sucrose are passed five 
times through a Richardson pulveriser, 0-06 gram of invert sugar 
is obtained. The addition of sodium or potassium chloride appre- 
ciably increases the yield of invert sugar. Using a mixture of 
electrolytes such as is found in the Ringer-Locke solution, a slightly 
greater increase is obtained, and if a trace of zinc sulphate or, 
better still, a trace of zinc sulphate and a trace of manganese 
sulphate is added, the increase is still greater. On the other hand, 
the presence of a trace of potassium cyanide or of hydrocyanic 
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acid or of silver nitrate prevents the inversion taking place. The 
jnversion is greater in Raulin’s solution than in Locke’s solution, 
and the authors have determined the effect of removing in turn 
each one of the ingredients of Raulin’s solution in the inversion. 
The results so obtained are in agreement with those obtained by 
Raulin in his work on Aspergillus niger. Similarly, the anti- 
septics which inhibited the development of Aspergillus niger 
equally checked the inversion ef sucrose. The curve showing the 
relationship between the amount of sucrose inverted and the 
number of passages through the pulveriser is sinusoidal, but 
slightly irregular. W. G. 


The Composition of Starch. I. Precipitation by Colloidal 
Iron. II. Precipitation by Iodine and Electrolytes. Joun 
MELLANBY (Biochem. J., 1919, 18, 28—36).—When colloidal iron 
is added to a solution of starch three well-marked phases may be 
recognised ; (i) a portion of the starch is precipitated by the col- 
loidal iron only, (ii) a second portion of the starch is carried down 
with the colloidal iron when an electrolyte is added, and (iii) the 
filtrate from (ii) contains unprecipitated starch. Eighty % of the 
starch is precipitated in the first phase, independently of the 
amount of iron added. Starch in solution bears a negative charge. 
From these observations it is concluded that amylogranulose may 
be divided into three fractions, a, 8, and y, according to their 
precipitability by colloidal iron. 

Quantitative studies of the reaction between starch and iodine 
indicate that a quantitative reaction takes place between the 
starch and the ionised iodine. The theory that iodine reacts 
chemically with starch is strengthened by the fact that the equiva- 
lent point is not affected by dilution, temperature, or the precipi- 
tating electrolyte. On this basis the least value for n» for 
(C;H,,O;), is 10, assuming that one molecule of starch reacts with 
one atom of iodine. This value is, of course, only a mean value 
for a number of starch complexes, such as a, B, and y granulose, in 
which » is continually varying. For amylogranulose y (unprecipi- 
tated by colloidal iron), (C,H, O;); is equivalent to I. After the 
formation of the starch iodide it may adsorb further quantities of 
iodine, depending on the iodine concentration of the original mix- 


ture. J. C. D. 


The Supposed Degradation of Starch by Formaldehyde. 
Martin Jacosy (Ber., 1919, 52, [B], 558—562).—Woker’s assump- 
tion that formaldehyde resembles diastase in its action on starch is 
primarily based on the fact that mixtures of starch and form- 
aldehyde soon lose the power of giving a blue colour with iodine 
(A., 1917, i, 61, 447). It is now shown that the addition of 
ammonium acetate is quite sufficient to restore this power, whereas 
it has no influence on the iodine reaction with starch which has 


been left with diastase (compare also von Kaufmann, ¢hid., 251). 
J.C. W. 
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The Nature of Solutions of Starch in Formalin, and the 
Quantitative Re-conversion of Formalin-Starch into 
Starch. The Colour of Iodine Solutions. W. von Kaurmann 
and A. Lewite (Ber., 1919, 52, [B], 616—627. Compare A., 
1917, i, 251).—The fact that solutions of starch and formalin 
merely contain an additive compound of the two agents and not 
hydrolytic products as Woker supposed, is proved by the quanti- 
tative recovery of absolutely unchanged starch from such mixtures 
by precipitation with alcohol. 

The colorations with iodine which such solutions produce 
(resembling those given by partly hydrolysed starch) may be 
explained in the terms of colloid chemistry. If, as Harrison 
assumes (Zeitsch. Chem. Ind. Kolloide, 1911, 9, 5), the well-known 
blue colour is the colour of colloidal iodine protected by the starch, 
then formaldehyde causes a reversible increase in the degree of dis- 
persion, and the addition of electrolytes an aggregation of the 
particles (the blue colour is restored by electrolytes), which is 
furthermore hindered by the addition of a protective colloid like 
gum-arabic. 

The colour of iodine solutions in halogen derivatives of methane 
and ethane changes from brown to violet according as the number 
of un-substituted hydrogen atoms falls. J.C. W. 


Space Representation of Organic Nitrogen Compounds. 
PancHanan Neoot (J. Amer. Chem. Soc., 1919, 41, 622—639).— 
A theoretical paper, in which it is shown that the properties of 
nitrogen compounds can only be explained on the assumption of a 
tetrahedral formula for nitrogen, using the complete figure for 
quinquevalent nitrogen (I) and the “inner tetrahedron” for 
tervalent nitrogen (IT), thus: 


Amine (in-telrahedron) Amine Oxide Ammonium Compound 


(IT.) (IIT.) (I.) 


The subjects discussed are as follows. (1) The non-equivalence of 
the fifth bond, as revealed by the discovery of isomerides of the 
type (NMe,*OR)OR’ and (NMe,*OR’)OR (Meisenheimer, A., 1913, 
i, 595). (2) The non-existence of any isomerides of the types 
Na,bz and Naber, and the existence of only two optical isomerides 
of the type Nabedr. (3) The existence of only four optical iso- 
merides in the case of compounds containing one asymmetric carbon 
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and one asymmetric nitrogen, or two asymmetric nitrogen atoms. 
(4) The non-existence of isomeric pyridinium and quinolinium com- 
ounds and the existence of isomeric tetrahydroquinolinium salts. 
(5) The failure to resolve amines of the type Nabe into optical 
isomerides has hindered the general acceptance of a space repre- 
sentation for tervalent nitrogen, although the above formula is 
used to explain the isomerism of the oximes, etc. It also explains 
why tert.-amines of this type give enantiomorphous amine—oxides 
on oxidation (Meisenheimer, A., 1912, i, 25), these compounds 
being represented as in (III) above. J.C. W. 


Preparation of Diacetonamine. ArrHur Ernest Everest 
(T., 1919, 115, 588—592). 


The Mechanism of the Artificial Formation of Carbamide 
by Oxidation, and the Synthesis of the Natural Principals 
in Plants. R. Fosse (Compt. rend., 1919, 168, 1164—1166. Com- 
pare this vol., i, 297).—The oxidation of very small amounts of 
dextrose in strong ammonium hydroxide solution gives rise to 
considerable proportions of cyanic acid and carbamide. After 
tautomerisation of the ammonium cyanate by heat the yield of 
carbamide exceeds 70% of the dextrose used. Much higher yields 
of carbamide are obtained by oxidising, under the same experi- 
mental conditions, formaldehyde or urotropine. The author sug- 
gests that in the formation of carbamide from sugars by oxida- 
tion, formaldehyde is first formed, and is then converted by the 
action of ammonia and oxygen into hydrogen cyanide, which is 
further oxidised to cyanic acid, which with ammonia yields carb- 
amide. W. G. 


Certain Méetallo - Ferrocyanide Compounds, their 
Behaviour towards Chlorine and Bromine, and their Use 
in Analysis. Franz Fevix Werner (Zeitsch. anal. Chem., 1919, 
58, 23-24. Compare A., 1912, ii, 687).—Manganese ferrocyanide. 
—A white substance which is coloured green by chlorine water and 
oxidised to the brown ferricyanide by bromine water. Nickel ferro- 
cyanide.—Bluish-green ; not attacked by chlorine water, but con- 
verted into the brown ferricyanide by bromine water. Cobalt ferro- 
cyanide.—An unstable, green compound, which chlorine water 
oxidises to the ferricyanide; it is decomposed by bromine water, 
yielding black, hydrated cobalt oxide. Mercurous ferrocyanide.— 
The grey compound is coloured green when treated with chlorine 
water or bromine water. Mercuric ferrocyanide.—White; chlorine 
water colours it green and bromine water brown. Bismuth ferro- 
cyanide—A_ yellowish-green compound which is not attacked by 
chlorine water or bromine water. [See further, 7. Soc. Chem. Ind., 
1919, July.] W. P. S. 
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The Benzene Problem. A. von Weinsere (Ber., 1919, 52, [B), 
928-—-940).—A theoretical paper, in which the author advances an 
explanation of the atomic structure of benzene based on the con- 
tinuous oscillation of the atoms within the molecule. The author 
considers that in the case of the double bond two valencies of one 
atom saturate or strive to saturate two valencies of a neighbour- 
ing atom in consequence of the oscillation of the atomic nuclei; a 
considerable amount of evidence in favour of this hypothesis is 
deduced from consideration of the internal energy, molecular 
volume, absorption spectra, intramolecular change, and Walden 
inversion of substances containing unsaturated groups and of the 
influence of double bonds on the stability of the molecule. The 
argument is extended to conjugated linkings and thence to benzene; 
in the latter case the six carbon atoms only lie in one plane as a 
transitory phase; otherwise, the atoms 1, 3, 5 and the atoms 2, 4, 
and 6 are on opposite sides of the plane. The oscillation model is 
shown to account satisfactorily for the phenomena of substitution 
and to allow the construction of symmetrical formule for naphtha- 
lene, anthracene, phenanthrene, and pyrene, whilst it also accounts 
for the difference in properties between benzene and cycloocta- 
tetraene; it leads to a uniform formulation of pquinones and 
quinols, and accounts for the existence of two forms of o-quinones. 
Triphenylmethyl and the metallic ketyls can be formulated with- 
out recourse to tervalent carbon, whilst the phenomena of hydro- 


genation of the phthalic acids are also explained. For details, the 
original paper must be consulted. H. W. 


The Melting Points, Refractive Indices and Densities of a 
Series of Dihalogenobenzenes. J. Narsurr (Ber., 1919, 
52, [4], 1028—1034).—The melting points were determined by 
observation of the cooling curves of the molten substances, and are 
accurate to within +0°02° for m. p.’s above the atmospheric tem- 
perature and to within +0-1° for those of lower temperature; the 
error in the case of the refractive indices, determined with an Abbé 
refractometer, does not exceed +0°0002-3, whilst the densities are 
accurate to +0°0001-2. The following constants have been deter- 
mined: p-dichlorobenzene, m. p. 52°9°; o-dichlorobenzene, m. p. 
— 17°5°, DY 13104, D?* 1°3048, nif 15524 ; m-dichlorobenzene, m. p. 
— 24°4°, Di? 1:2937, D? 1:2881, nij* 15472; p-chlorobromobenzene, 
m. p. 64°6° ; o-chlorobromobenzene, m. p. — 12°6°, D}° 1°6511, D? 1°6444, 
nij* 1:5821; m-ehlorobromobenzene, m. p. —21°2°, D}> 1°6365, 
D? 16297, ni? 15773; p-dibromobenzene, m. p. 86°9°; o-dibromo- 
benzene, m. p. +1°8°, Di? 1:9633, D? 1°9557, ni7* 16117; m-di- 
bromobenzene, m. p. —6°9°, Dj}? 1:9599, D? 1:9523, ni* 1°6083 ; 
p-bromoiodobenzene, m. p. 90°1°; o-bromoiodobenzene, m. p. + 2°1°; 
m-bromoiodobenzene, m. p. - 9°3°; p-di-iodobenzene, m. p. 129:0°; 
o-di-iodobenzene, m. p. 23°4°; m-di-iodobenzene, m. p. 34°2%. H. W. 


Products of Nitration of p-Cymene. Ossian Ascnan [with 
TerAsvuori and Per Exwatt]| (Finska Kem. Medd., 1918, 5 pp.; 
from Chem. Zentr., 1919, i, 227).—Direct nitration of cymene 
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yielded 2-nitrocymene, Df 1:067, in minimal amount. Cymene 
was also gradually added to well-cooled concentrated nitric acid 
(D 1°52), and the following substances were isolated by prolonged 
fractional crystallisation of the solidified product. I. Substance, 
C,sH);O;N;, yellow needles, m. p. 70°, which when reduced with 
ammonium sulphide yielded an amine, orange needles, m. p. 
77—78° (hydrochloride, m. p. 215—218°). II. 3:5-Diénitro-p- 
cymene, greenish-white plates, m. p. 54°, which were reduced to mtro- 
carvacrylamine, yellow needles or prisms, m. p. 80—82° (hydro- 
chloride, pale red crystals, m. p. 208—210°; acetyl derivative, m. p. 
111°). Nitrocarvacrol, needles, m. p. 116—117°, was formed as 
by-product during diazotisation. III. Substance, C\H,,0;No, prob- 
ably dinitrohydroxy-p-cymene, C,H,Me(NO,).*CMe,"OH, prisms or 
plates, m. p. 90—91°. H. W. 


The Dimethylnaphthalenes of Coal Tar. R. WEIssGERBER 
and O. Kruser (Ber., 1919, 52, [B], 346—370).—Physical methods 
for the separation of the dimethylnaphthalenes in the heavy-oil 
fraction, b. p. 260—265°, seem to be out of the question, and when 
it is considered how many sulphonic acids could be formed by the 
ten possible isomerides, no great help could be expected from 
the sulphonation method which has served so well in the case of 
the polymethy!ibenzenes. Nevertheless, the authors have tried the 
method, and by varying the conditions have succeeded in isolating 
the 1:6-, 2:6-, and 2:7-isomerides with far less trouble than was 
anticipated: 

1 : 6-DIMETHYLNAPHTHALENE.—The crude oil is purified by alter- 
nate fractionation and agitation with small quantities of concen- 
trated sulphuric acid in the cold. It is then stirred with 60% of 
its weight of 98% sulphuric acid for eight to ten hours at about 
40°, when the pasty mass of sulphonic acids is separated and mixed 
with a little water. A solid sulphonic acid is deposited, which is 
purified by crystallisation from 33% sulphuric acid and converted 
into its sodium salt, bundles of needles, 1H,O, and amide, 
Cy)oH,,0,NS, m. p. 185°. The sulphonic acid is hydrolysed by 
means of steam at 130—140° to 1:6-dimethylnaphthalene, which 
has b. p. 262—263°, D™ 1-0056 (a-methylnaphthalene has D'™5 
10267), and forms a picrate, long, orange-red needles, m. p. 114°. 
The constitution of the hydrocarbon is rgvealed by the following 
series of reactions. . 

By the alkaline fusion of the sulphonate, 4 :7-dimethyl-a-naph- 
thol is obtained, in slender needles, m. p. 82°, which couples with 
benzenediazonium chloride to form a dye, C,gH,ON., dark red 
leaflets, m. p. 134°, which is insoluble in, and indifferent to, potass- 
ium hydroxide, and is therefore an o-hydroxyazo-compound. On 
oxidation with chromic acid in glacial acetic acid, the hydrocarbon 
yields 2:5-dimethyl-a-naphthaquinone, which crystallises in pale 
yellow rosettes of pungent-smelling needles, m. p. 95°, and may be 
oxidised further, by permanganate, to 3-methyl-o-phthalic acid 
(Jiirgens, A., 1907, i, 1036). The production of the o-azo-dye, the 
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p-quinone, and the 3-methylphthalic acid indicates that the hydro- 
carbon is either a 1:6- or 1:7-dimethylnaphthalene and the sul- 
phonic acid the 4-derivative. For the final decision, oxidation 
to a dicarboxylic acid is necessary, but many methods were tried 
before this could be accomplished. Oxidation with alkaline ferri- 
cyanide gives naphthalene-1 :6-dicarborylic acid, which crystallises 
in microscopic needles, m. p. 310°, and forms a methyl ester, rosettes 
of needles, m. p. 99°. Prolonged boiling with about 5% nitric acid, 
however, gives chiefly 6-methyl-a-naphthoie acid, which crystallises 
in slender, white needles, m. p. 150—152°, forms a methyl ester, 
a pale yellow oil with a resinous odour, b. p. 183—187°/30 mm., 
and an ethyl ester, b. p. 203—-205°/30 mm., and yields B-methy]- 
naphthalene when heated with hydrochloric acid at 222——230°. 

The above dicarboxylic acid was also prepared as follows: 
B-Naphthylamine-5-sulphonic acid is diazotised and boiled with 
cuprous cyanide, the potassium 6-cyanonaphthalene-\-sulphonate is 
distilled with potassium cyanide, and the 1 :6-dicyanonaphthalene 
(short needles, m. p. 208—210°; compare Darmstiidter and .Wichel- 
haus, Annalen, 1869; 152, 309) is hydrolysed. 

2: 6-DIMETHYLNAPHTHALENE.—If the sulphonation is carried out 
at 135—140°, and the product is poured on ice, a much less soluble 
sulphonic acid soon crystallises. This crystallises in large, glisten- 
ing leaflets, gives a sparingly soluble sodium salt, 5H,O, and an 
amide, m. p. 265-—-266°, and yields the known 2 : 6-dimethylnaphth- 
alene on hydrolysis. The hydrocarbon has m. p. 110—1119°, b. p. 
261—-262°, and has the odour of aniseed, whereas the specimen 
obtained by Baeyer and Villiger from ionone (A., 1899, i, 922) had 
the odour of orange blossom. The identity of the compound is 
established, however, by its oxidation with chromic acid to 2: 6-di- 
methylnaphtha-1 :4-quinone and then by permanganate to trimel- 
litic acid (¢bid.). : 

The explanation of the different course of the sulphonation was 
found by sulphonating the pure hydrocarbons. 1 :6-Dimethyl- 
naphthalene yields the 4-sulphonic acid in the cold, but a mixture 
of freely soluble acids at above 100°; 2:6-dimethylnaphthalene 
yields the freely soluble 8-sulphonic acid in the cold, which is 
hydrolysed to the hydrocarbon by boiling with about 70% sulphuric 
acid, and converted into the 7-sulphonic acid by heating with 78% 
sulphuric acid at 135—]40°. The constitution of the sulphonic 
acids follows from the properties of the corresponding naphthols. 
2:6-Dimethylnaphthalene-8-sul phonic acid [3:7-dimethyl-a-naphth- 
alenesulphonic acid| crystallises in flat needles and tablets, its 
chloride in stout prisms, m. p. 105—107°, and its amide in rosettes 
of leaflets, m. p. 207°. The product of the alkaline fusion, 
3:7-dimethyl-a-naphthol, forms colourless needles, m. p. 105—106°, 
and couples with benzenediazonium chloride to give bishenzeneazo- 
3:7-dimethyl-a-naphthol, Co,HsjON,, in steel-blue needles, m. p. 
191°. 3:7-Dimethyl-B-naphthalenesulphonic acid, the above pro 
duct of the sulphonation at 135—140°, gives rise to 3:7-dimethy- 
B-naphthol, which crystallises in glistening needles, m. p. 173—174°, 
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and forms a benzeneazo-compound, in brilliant orange-red needles, 
m. p. 149—151°. This is converted into 3:7-dimethylnaphtha- 
1:2-quinone, ruby-red needles, m. p. 151—152°, by reduction to 
the aminonaphthol, followed by oxidation with dichromate. 
2:6-Dimethylnaphtha-1:4-quinone (above) reacts with phenyl- 
hydrazine to form 4-benzeneazo-2:6-dimethyl-anaphthol, which 
crystallises in fiery orange-red needles, m. p. 240—-241° (decomp.), 
and changes in alcoholic solution from orange to magenta on the 
addition of alkali hydroxide. 

2: 7-DIMETHYLNAPHTHALENE.—For practical purposes, it is not 
advisable to isolate the 2:6-isomeride from the original oil, but to 
proceed as follows: the oil is sulphonated in the cold, and the 
liquid sulphonic acids removed from the solid 1:6-dimethyl- 
naphthalenesulphonic acid are heated at 150—160° for a few hours 
and then hydrolysed, giving a mixture of solid and liquid hydro- 
carbons. The solid mixture generally has m. p. 50—60°, but is 
frequently so rich in the 2:6-isomeride as to yield this readily by 
fractional crystallisation. If not, it is sulphonated at 135—140°, 
the solid 2:6-dimethylnaphthalenesulphonic acid is removed, and 
the liquid acids hydrolysed again. Once more a mixture of solid 
hydrocarbons with low m. p. is obtained. This is then sulphonated 
at about 40°, and the pasty product crystallised from 30% sulphuric 
acid. Two sulphonic acids separate, which are hydrolysed in the 
usual way, when 2:7-dimethylnaphthalene is obtained in glistening 
leaflets with an aromatic odour, m. p. 96—97°, b. p. 262°, the 
perate crystallising in pale yellow needles, m. p. 135—136°. 

The constitution of the new bydrocarbon is established in the 
usual way. When sulphonated at 100°, it yields 2:7-dimethyl- 
naphthalene-3-sul phonic acid, which crystallises in pearly, sword- 
like forms, and forms a sodium salt, bundles of needles, and an 
amide, m. p. 197—198°. The sodium salt can also be isolated 
from the above crude mixture obtained by sulphonating in the 
cold, or from the mother liquors of the above 2:6-dimethyl- 
naphthalenesulphonate. When fused with potassium hydroxide, 
the salt yields 3:6-dimethyl-B-naphthol, in lanceolate crystals, 
m. p. 171—172°, which gives a brilliant orange-red benzeneazo- 
dye, m. p. 183—184°. When the dye is reduced and the white 
amine is oxidised by chromic acid, 3:6-dimethylnaphtha-1 : 2- 
quinone is obtained, in stout, brownish-red prisms, m. p. 152—153°. 
The isomeric 3:6-dimethylnaphtha-1:4-quinone, yellow needles, 
m. p. 114—115°, is obtained by oxidising the hydrocarbon with 
chromic acid, and it yields trimellitic acid on oxidation with per- 
manganate. 

The coal-tar fraction, b. p. 220--290°, is commonly regarded as 
being poor in solid ingredients, in fact, is often used to maintain 
other fractions in the liquid state. The discovery of two solid 
dimethy!naphthalenes is therefore contrary to this idea. The only 
genuine oils in the fraction are the B-methyl- and 1:6-dimethy]l- 
naphthalenes, the fluidity being due to the enormous depression 
of the freezing point mutually exerted by the ingredients. A 
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possible outiet for naphthalene as an oil would therefore consist in 
methylating it. J. C. W. 


2:3-Dimethylnaphthalene in Coal Tar. R. WEisscErRser 
(Ber., 1919, 52, [B], 370—371).—On working up the liquid 
sulphonic acids accompanying the 2:6-dimethylnaphthalene- 
sulphonic acid (preceding abstract), a well-defined sodium salt was 
once accidentally obtained which gave a fourth dimethyl- 
naphthalene, crystallising in large leaflets, m. p. 104—105°. By 
direct comparison, this has now been identified with the 2:3-di- 
methylnaphthalene (guaiene) recently obtained by Schroeter and 
others from guaiacum resin (this vol., i, 84). J.C. W. 


Oximinoacetanilides and their Condensation to Isatins. 
T. SanpMeyer (/elv. Chim. Acta, 1919, 2, 234—242).—If a freshly 
prepared solution of hydroxylamine sulphate is boiled with aniline 
or many of its derivatives and chloral hydrate, oximinoacet- 
anilides are formed, according to the equations: CCl,-CHO+ 
NH,-OH —> CCl,-CH:N-OH; this 

+ NH,Ph + H,O =NHPh:CO-CH:°N-OH. 
The majority of these compounds, if the ortho-position is un- 
occupied, give excellent yields of isatins when heated with sulphuric 
acid at temperatures varying from 55° to 100° and then diluted 
with water; thus: 


NHPi-CO-CH:N-OH - H,O —> 
C,H <O "NH)> Co — > O,H KG? OH. 


The solution of hydroxylamine sulphate is obtained by boiling 
one of hydroxylaminesulphonic acid, prepared by Raschig’s method. 
The oximinoacetanilides are all more or less pale yellow, floccu- 
lent, crystalline precipitates. The following have been prepared: 
oxtminoacet-anilide, m. p. 175°; -o-, -m-, and -p-tolwidides, 
m. p.’s 121°, 146°, 162° respectively ; -m- and -p-xylidides, m. p.’s 
161° and 151°; -o-anisidide, m. p. 140°; -p-phenetidide, m. p. 195°; 
-methyl-, -ethyl-, and -benzyl-anilides, m. p.’s 145°, as and 142°; 
-o-, -m-, and -p-chloroanilides, m. p.’s 150°, 154°, 165°; -2:5-, -3:4-, 
and -3 :5-dichloroanilides, m. p.’s 163°, 158°, 185° ; -5- Be -4-chloro- 
o-toluidides, m. p.’s 167°, 148°; -6- and 4- chloro-m- toluidides, m. p.’s 
187°, 134°; -2- and -3-chloro-p-toluidides, m. p.’s 177°, 188°; 
-4-chloro-o-anisidide, m. p. 182°; -p-bromoanilide, m. p. 167°; 
-2:4-dibromoanilide, m. p. 215°; and oximinoacetanthranilic acid, 
m. p. 208°. 

The following isatins are new: 4:7-dimethylisatin, orange-yellow, 
m. p. 250°; 7-chloroisatin, reddish-brown, m. p. 175°; 4:6-dichloro- 
isatin, lemon-yellow, m. p. 250°; 4-chloro-7-methylisatin, orange 
yellow, m. p. 273°; 5-chloro-7-methylisatin, yellowish-brown, m. Pp. 
265°; 7-chloro-4-methylisatin, orange-yellow, m. p. 252°; 4-chloro- 
7-methoxyisatin, dark red, m. p. 240°; and ‘satin-7- carboxylic 
acid, brownish-yellow, m. p. 235°. J.C. W. 


+H,O 


ORGANIC CHEMISTRY. i. 319 


The Conception of Internal Molecular Strain and the 
Theory of Benzene. DUD. Voriinper (Ber., 1919, 52, [B), 
263—283).—A theoretical paper dealing chiefly with the problems 
of orientation in the benzene series. 

I. Positive and Negative Radicles attached to the Benzene 
Nucleus.—The various radicles are sharply divided into two classes, 
according to the position occupied by the second substituent in 
bromination, nitration, or sulphonation. One group exerts a 
positive influence, directing the new substituent into the meta- 
position, and includes *SO,H, -NO., -CHO, -CH:NO,H, -CO,H, 
‘CO.Alk, *CO*-NH,, -COAIlk., -CO-CO,H, iC-OH, -CN, :CCla, 
‘NH,X, *NH,AIk.X, -NHAIk.. 2X, *NAIk. gX, *NH »AcylX. The 
otlier group has a negative influence, and is ortho-para orienting ; 
it includes halogens, -OH, -OAlk., -OAcyl, *NH,, —— -NAIk.., 
‘NHAcyl, *-N:N:, -CH,, *CH,Alk., *CHAIk.s, CMe, -CH,Cl, 
‘CH,"O-NO,, °C H,° sO, H, ‘-CH,"NH,, °CH, CN, -CH,°CO,H, 
‘CH,-CH,°CO,H, -C H: CH: -CO.H, *CH:CH-: “NO,, -CiC-CO.H, 
‘C,H,. At first sight, it would seem to be a novel conception to 
regard the groups *SO,H, -CO,H, and -NR,X as positive and 
‘NH, as negative, and to find a difference between -COMe on the 
one hand and *OMe and *CH, on the other, but the author’s notion 
is not based on any valency theories at all. The terms + and — 
are used to express the kind of antithesis or strain between the 
connected atoms. Thus, in any member of the above positive 
series, the atom which is attached to the benzene ring is positive; 


t+ = + +e += + -+ 
for comple, Ph-NR,-OH, Ph-NO,, Ph-COR, Ph-SO,-O8H, 
Ph: Co: OH. In the negative series, the connecting atom is 


- + - + - + - + 
negative, thus: Ph-OCH,, Ph-CH,, Ph-NH,, Ph-OH. 

Il. The Nature of the Ammonium Salt Group, -NR,X.—In the 
following abstract it is shown that aromatic quaternary ammonium 
salts are difficult to brominate or nitrate, but that the second sub- 
stituent goes to the meta-position. The group -NR,X therefore 
resembles the -NO, group. This is interesting in view of the fact 
that anilines and their alkyl and acyl derivatives, which give 
ortho- and para-derivatives when brominated or nitrated in acetic 
acid solution, yield meta-compounds if dissolved in an excess of 
concentrated sulphuric acid, for then they are acting as ammonium 
salts. Like the -CO, -NO,, and -CN groups, also, the -NR,X group 
protects the benzene nucleus against oxidation and coupling; for 
example, when o-tolyltrimethylammonium sulphate is oxidised, it 
merely gives o-benzobetaine (this vol., i, 262). Unlike these groups, 
however, the -NR,X radicle has no chromophoric properties, in 
spite of the fact that the production of perbromides, etc., shows it 
to be somewhat unsaturated. 

Ill. Nitration of Benzotrichloride and tert.-Butylbenzene.— 
Under conditions which preclude the hydrolysis of benzatri- 
chloride, nitration gives a meta-compound (this vol., i, 263). This 
illustrates the difference between the -CH, group, in which the 
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carbon is —, and the -CCl, group, in which it is +. tert.-Butyl- 
benzene, on the other hand, gives almost entirely a p-nitro-derivy- 
ative (this vol., i, 261). It is very difficult to chlorinate or oxidise, 
there being apparently a steric hindrance against the occupation 
of the ortho-position. 

IV. The Benzene Theory (compare A., 1902, ii, 250).—The 
carbon atoms in the benzene ring are also written alternately + 
and —. If the ring bears a positive substituent like *NO,, the 
formula may be expressed as in (I), if a negative substituent like 
*NH,, as in (II), in which the strong lines represent greater, and 
the weak lines lesser, tensions. 


aa ha 
jt +] 
a ~_ 


i 


H+ H+ 
(I.) (IT.) 


This conception helps to explain why compounds of the first type 
are more stable than the others, and why the first give meta- 
derivatives with halogen or nitric and sulphuric acids, whilst the 
second give ortho- and para-compounds. Other problems are dis- 
cussed along the same lines, including the position occupied by a 
third substituent when (a) two positive, (b) two negative, and (c) 
one positive and one negative substituents are already present. 


a. BS: 


Bromination and Nitration of Aromatic Quaternary 
Ammonium Salts. D. Vortinper and Ernst Siesert (Ber, 
1919, 52, [B], 283—307).—I. Bromination of Phenyltrimethy/- 
ammonium Bromide.—This salt is prepared as follows: dimethyl- 
aniline is warmed with methyl sulphate and benzene, the hygro- 
scopic product, NMe,Ph-SO,Me, m. p. 71—92° (Ullmann, A., 
1903, i, 394), is dissolved in 20% hydrobromic acid and treated with 
bromine, and the tribromide so formed (Tafel, A., 1898, i, 519) is 
boiled with water and the solution evaporated. Phenyltrimethyl- 
ammonium bromide forms colourless crystals, m. p. 214°, and the 
corresponding picrate has m. p. 115°. Tafel did not succeed in 
brominating the salt (A., 1898, i, 471), but it is now found that 
reaction with bromine takes place at 70° in the presence of iron 
powder, the product being m-bromophenyltrimethylammonium 
bromide, C,H,Br-NMe,Br. This crystallises in stout prisms, m. Pp. 
236-—238° (decomp.), combines withs bromine to form an orange- 
ted tribromide, m. p. 93—95°, and a yellow dibromide, m. p. 
120—122°, and may be converted into the corresponding iodide, 
colourless prisms, m. p. 202° (Wurster and Scheibe, A., 1879, 
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107), tri-todide, dark brown leaflets, m. p. 110°, and yellow picrate, 
m. p. 151° The iodide decomposes at 165°/13 mm. into 
m-bromodimethylaniline (‘/id.), which has m. p. 9—10°, b. p. 
125°/10 mm., 253—254°/atm., and is characterised by its picrate, 
hexagonal tablets or prisms, m. p. 134—138°, and by conversion 
into m-bromo-p-nitrosodimethylaniline, brownish-green needles, 
m. p. 116° (not 148° as given by Wurster and Scheibe). 

If the bromination is carried out at 100—120°, the product is 
3:4-dibromophenyltrimethylammonium bromide, which crystallises 
as a mass of minute filaments, m. p. 180° (decomp.). The corre- 
sponding tribromide, C,H,Br.*NMe,*Brz, forms golden-yellow 
leaflets, m. p. 147—-149° (decomp.) ; the iodide crystallises in almost 
white, glistening needles, m. p. 185° (decomp.), and the tri-iodide 
forms brown leaflets, m. p. 136—138°. If the iodide is converted 
into the hydroxide, and this is distilled under reduced pressure, 
3:4-dibromodimethylaniline is formed. This crystallises in needles 
or hexagonal tablets, m. p. 68—70°, decomposes into a reddish- 
violet dye on distillation under ordinary pressures, and may also 
be obtained by brominating 3-bromodimethylaniline or methy]l- 
ating 3:4-dibromoaniline. The base forms a_ characteristic 
picrate, flat, yellow needles, m. p. 142—146°, and a perbromide, 
m. p. 161—163° (decomp.), yields a mixture of products when 
treated with nitrous acid, including a golden-yellow nitro-com- 
pound, m. p. 131°, and may be converted into the above 3:4-di- 
bromophenyltrimethylammonium salts after treatment with methyl 
sulphate. 

For the sake of comparison, the unknown 3:5- and 3: 6-dibromo- 
dimethylanilines have been prepared from the corresponding 
anilines by means of methyl sulphate. 3:5-Dibromodimethy/- 
aniline crystallises in large, white tablets, m. p. 77—-79°, and forms 
a picrate, m. p. 151—153°, and 3:5-dibromophenyltrimethyl- 
ammonium tribromide may be precipitated by means of bromine 
and hydrobromic acid from the alkaline mother liquor obtained in 
the preparation as yellow leaflets, m. p. 149° (decomp.). 3:6-Dr- 
bromodimethylaniline has m. p. below —35°, b. p. 134—137°/ 
10 mm., forms a pale yellow pcrate, m. p. 149°, and reacts with 
nitrous acid to give 3:6-dibromonitrosomethylaniline, 

C,H,Br,*N Me-NO, 
in small, white needles, m. p. 86—87°. 3:6-Dibromophenyltri- 
methylammonium tribromide forms golden-yellow leaflets, m. p. 
135—136° (decomp.). 

II. Nitration of Phenyltrimethylammonium  Nitrate.—The 
bromide is converted into the nitrate, m. p. 110—115°, by evapor- 
ating two or three times with dilute nitric acid. Nitration takes 
place when the salt is heated at 100° with fuming nitric acid for 
sight hours, the product being m-nitrophenyltrimethylammonium 
nitrate, which crystallises in colourléss prisms, m. p. 220—240° 
(decomp.) (compare Tafel, Joc. cit.). The corresponding picrate 
forms yellow tablets, m. p. 151—153°, the todide hexagonal or 
quadratic tablets, decomp. 205°, and the tri-iodide dark brown 
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leaflets, m. p. 143—145° (decomp.). The iodide yields m-nitro- 
dimethylaniline, m. p. 58—60°, when heated in a vacuum, the 
product being identical with one made by Ullmann’s method (A., 
1900, i, 619). The action of sodium nitrite on hydrochloric acid 
solutions of this base leads to different products, according to the 
concentration of the acid. In dilute acid, the product is m-nitro- 
nitrosomethylaniline, NO,*C,H,-NMe-NO, m. p. 76° (Noelting and 
Stricker, A., 1886, 544); from more concentrated solutions (acid 
with D 1:1—1-2), the products also include 3:4- and 3: 6-dinitro- 
dimethylanilines, m. p.’s 174—175° and 112° respectively. 

III. Nitration of o0-Tolyltrimethylammonium  Nitrate.—Di- 
methyl-o-toluidine is methylated by means of methyl! sulphate, the 
product is converted into the ammonium tribromide, and this is 
heated with dilute nitric acid. o0-Tolyltrimethylammonium nitrate 
crystallises in quadratic leaflets, m. p. 175°; the corresponding 
picrate has m. p. 112—114°, the mereurichloride m. p. 192° 
(decomp.), and the aurichloride m. p. 189°. The nitrate readily 
reacts with boiling nitric acid (D 1°51) to form 5-nitro-o-tolyltri- 
methylammonium nitrate, NO.*C,H,;Me*NMe,*NOzg, in flat needles, 
m. p. 230—235° (decomp.), which behave in a remarkable manner 
towards alkalis. When covered with 33% potassium hydroxide, the 
salt becomes bluish-green and then deep indigo-blue, changing to 
a reddish-violet solution on dilution, which gradually deposits 
brownish-red or green flocks. The corresponding picrate forms 
long, yellow needles, m. p. 202°, the mercurichloride long, white 
needles, m. p. 226° (decomp.), the aurichloride yellow leaflets, 
m. p. 200° (decomp.), the platinichloride orange-red needles and 
prisms, m. p. 233° (decomp.), and the todide golden-yellow needles, 
m. p. 195° (decomp.). The iodide decomposes when heated in a 
vacuum into 4-nitrodimethyl-o-toluidine, NO.*C,;,H,Me-NMe,, m. p. 
13-5—15°, b. p. 160°/16 mm. ; hydrochloride, m. p. 197° (decomp.) 
(compare Gnehm and Blumer, A., 1899, i, 266). When the 
ammonium hydroxide is evaporated in a flask and then heated, 
trimethylamine, formaldehyde, and other gases are evolved, and at 
170—180°/15—30 mm., m-nitrodimethylaniline distils into the 
receiver. 

IV. Nitration of m-Tolyltrimethylammonium Nitrate.—m-Tolu- 
idine is converted in the above manner into m-tolyltrimethyl- 
ammonium nitrate, which forms prismatic crystals, m. p. 134°, the 
corresponding picrate having m. p. 108°. When boiled with 
fuming nitric acid, the salt yields 4-nitro-m-tolyltrimethyl- 
ammonium nitrate, white tablets, m. p. 195° (decomp.), the corre- 
sponding picrate having m. p. 205°, the iodide, m. p. 165° 
(decomp.), and the tri-todide, crystallising in violet-brown needles, 
m. p. 140°. The iodide decomposes at 210°/11 mm. into 6-nitro- 
dimethyl-m-toluidine, which crystallises in dark yellow, flat, tri- 
clinic needles, m. p. 83°. This has been prepared also by methyl- 
ating 6-nitro-m-toluidine (made from m-toluidine or m-cresol), and 
it corresponds with a _ nitrodimethyl-m-toluidine described by 
Wurster and Riedel (A., 1880, 109). 
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V. Nitration of p-Tolyltrimethylammonium Nitrate —Dimethy]- 
p-toluidine is converted into p-tolyltrimethylammonium tribromide, 
golden-yellow leaflets, m. p. 113—-115°, and then into the nitrate, 
white leaflets, m. p. 125°, and picrate, long, yellow needles, m. p. 
195—197°, by the usual means. 3-Nitro-p-tolylammonium nitrate 
crystallises in glistening, white scales, m. p. 205—-220° (decomp.), 
the picrate in long, yellow needles, m. p. 203°, the tribromide in 
long, yellow prisms, m. p. 152° (decomp.), the iodide in pale 
yellow prisms, m. p. 195° (decomp.), the tri-iodide in violet-brown 
prisms, m. p. 126°, and the platinichloride forms orange-yellow 
crystals, m. p. 207° (decomp.), and the mercurichloride long, white, 
prismatic needles, m. p. 141°. The iodide decomposes at 160°/ 
12 mm. into 2-nitrodimethyl-p-toluidine, yellowish-red plates, m. p. 
38°, the picrate having m. p. 147°. The base reacts with nitrous 
acid to form 2-nitrosonitrosomethyl-p-toluidine, m. p. 57-——59° 
(Pinnow, A., 1896, i, 161), and it may be obtained by methylating 
2-nitro-7-toluidine or nitrating dimethyl-ptoluidine (Haibach, A., 
1902,.i, 444; D.R.-P. 69188). J.C. W. 


Oxidation of Secondary and Tertiary Aromatic Amines. 
XX. Ditertiary Hydrazines and Related Substances. 
Heinrich WieLanp (Ber., 1919, 52, [4], 886—893).—Although 
the explanation of the mechanism of the blue colour reaction of 
diphenylamine advanced by Kehrmann and Micewicz (A., 1912, 
i, 1020), and Wieland (A., 1913, i, 1386), has been generally 
accepted, certain details have been criticised by Marqueyrol and 
Muraour (A., 1914, i, 577). Thus, the removal of the imino- 
hydrogen atom by oxidation of the free base has been attributed 
by Wieland to the unsaturated nature of tervalent nitrogen ; when 
this becomes saturated, as by salt formation, -the oxidising agent 
appears to attack the benzene nucleus. Under similar conditions, 
however, the French chemists found diphenylamine to be appar- 
ently less readily oxidised in concentrated than in dilute acid 
solution ; this is now shown to be due, however, to the consumption 
of the oxidising agent by side-reactions caused by the concentrated 
acid. 

Diphenylmethylamine is readily oxidised to a carmine-red dye, 
which is reduced to NN/-diphenyl-NN'-dimethylbenzidine, colour- 
less, silky needles, m. p. 171°. Diphenylmethylaminesul phonic 
acid is formed as a by-product of the methylation of diphenylamine 
with methyl sulphate; the sodiwm salt was analysed. The 
mechanism of the oxidation of salts of tertiary amines is also dis- 
cussed, and it is suggested that the first stage of the process consists 
in the removal of the hydrogen atoms introduced with the acid, and 
that this is followed by oxidation of the para-hydrogen atoms; the 
first phase is then analogous to the formation of dianthrone from 
anthranol. The explanation is not, however, valid for tripheny]l- 
amine, for which the primary addition of oxygen or hydroxyl is 
assumed. 
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Ditertiary Hydrazines. XXI. Chlorotriarylmethanes 
and Diarylamines. Hetnricn Wietanp, Boris Dotcow, and 
Tatsot J. Abert (Ber., 1919, 52, [B], 893—898).—It has been 
previously shown that the dissociation products of ditertiary hydr- 
azines unite with triphenylmethyl to yield triphenylmethyldiaryl- 
amines; attempts are now described to obtain these substances by 
the action of chlorotriphenylmethane on diarylamines. In 
general, however, derivatives of tetraphenylmethane are obtained, 
the formation of which is due to the transformation of the triaryl- 
methyldiarylamines under the experimental conditions adopted: 
CPh,-NPh, —> CPh,-C,H,-NHPh. 

p-Anilinotetraphenylmethane, slender needles, m. p. 242°, after 
previous softening, is prepared by heating triphenylmethy] chloride 
and diphenylamine in benzene solution; it is oxidised by chromic 
acid in glacial acetic acid solution to a benzidine dye, and yields 
a tribromo-derivative, m. p. 214—215°. It can also be prepared 
by heating -triphenylmethyldiphenylamine with diphenylamine 
hydrochloride in the presence of benzene, or by protracted heating 
of the first-named substance in glacial acetic acid solution. The 
action of chlorotriphenylmethane on p-ditolylamine, or the trans- 
formation of V-triphenylmethylditolylamine, leads to the formation 
of a substance, m. p. 217—-218°, which probably has the constitu- 
tion CHPh,C,H,-N(C,H,Me),. <A similarly constituted compound, 
slender, colourless needles, m. p. 197—-199°, is obtained from 
chlorotriphenylmethane and p-dianisylamine. Reaction between 
p-tetramethyldiaminodiphenylamine and_ chlorotriphenylmethane 
is of particular interest, since, in this instance, the primary product 
can be isolated, and is identical in all respects with that obtained 
from triphenylmethyl and the radicle N(C,H,-NMe,), (Wieland, A.., 
1915, i, 848); as by-product, the additive compound, 

CPh,*NCI-C,H,Me,"N H-C,H,'N Me,, 
is formed, which decomposes into indamine and triphenylmethane. 


H. W. 


The Nitro-derivatives of Phenyl-8-naphthylamine. Hvucu 
Ryan and James J. Drumm (Proc. Roy. Irish Acad., 1918, 
34, [B], (8), 165—174).—Amongst the compounds proposed for 
use as stabilisers for nitrocellulose powders is phenylaceto-f- 
naphthalide. The nature of its action has not hitherto been in- 
vestigated. Since it seemed likely that the stabilising action is due 
to its power of combining with nitrous and nitric acids, its reaction 
with these substances was examined. 

Nitrogen peroxide, from lead nitrate, has apparently no action 
on phenylaceto-B-naphthalide in dry ethereal solution. In presence 
of moist ether, hydrolysis and nitration occur. Phenyl-8-naphthy]- 
amine and a mononitrophenyl-8-naphthylamine, colourless, cubical 
erystals from xylene, m. p. 119—120°, are formed. The orienta- 
tion of the mononitro-derivative was not determined. It was 
also obtained from the stabiliser and cold concentrated nitric acid. 
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In alcoholic solution, the stabiliser slowly forms two trinitro- 
compounds, m. p. 242° and 179° respectively. The same com- 
pounds are produced when a mixture of amyl nitrite, nitric acid 
(1—6 molecules), and the stabiliser in glacial acetic acid is allowed 
to remiain. Under similar conditions, in the absence of amyl 
nitrite, no action occurs. The trinitro-compound, m. p. 179°, is 
also obtained when phenyl-8-naphthylamine in glacial acetic acid 
is treated with a large excess of nitric acid. It forms orange 
crystals from glacial acetic acid. The yellow trinitro-compound, 
m. p. 242°, is also formed when phenyl-8-naphthylnitrosoamine 
reacts with nitric acid in glacial acetic acid, and is identical with 
2':4/-dinitrophenyl-1-nitro-2-naphthylamine, which was prepared 
by Goldberg’s method (A., 1908, i, 288) from chloro-2 : 4-dinitro- 
benzene and 1|-nitro-2-naphthylamine. 

The authors have also prepared the following substances by the 
Goldberg reaction in hot nitrobenzene: 

p-Nitrophenyl-B-naphthylamine (from B-naphthylamine and 
p-bromonitrobenzene) forms yellow, matted, acicular crystals from 
benzene, m. p. 283—-284°, which give a bluish-violet coloration with 
concentrated sulphuric acid. 

Phenyl-\-nitro-B-naphthylamine (from bromobenzene and 1-nitro- 
B-naphthylamine) forms deep red prisms from alcohol, m. p. 
105—106°. Its solution in cold sulphuric acid has a deep red 
colour. 

1-Chloro-2 : 4-dinitrobenzene and B-naphthylamine yield a com- 
pound, red prisms, m. p. 170—171°. Other compounds prepared 
in the course of this work are: a trinitro-derivative of phenyl-B- 
naphthylamine, melting and decomposing at 210°, and a dinitro- 
derivative, brown prisms, melting and decomposing at 170—180°. 


F. C. 


Improvements in the Manufacture of Nitrophenols. 
Davip Barrp MacponaLtp and Jackson Catvert (Brit. Pat., 
126062 and 126084).—The formation of 2:4-dinitrophenol in the 
nitration of benzene with nitric acid in presence of mercuric nitrate 
is greatly facilitated by passing carbon dioxide either into the 
reaction mixture or through the benzene or nitric acid contained 
in a separate vessel, the mixed vapours then being led into the 
mixture of nitric acid and mercuric nitrate in the former case, or 
of benzene and mercuric nitrate, together with a small portion of 
the nitric acid, in the latter. The reaction is allowed to proceed 
for about six hours at 40—50°, and commercially pure dinitro- 
phenol may be isolated from the reaction mixture by simply 
volatilising the more volatile constituents. 

According to the second patent, air or oxygen, or a mixture of 
air and oxygen with or without carbon dioxide, may be substi- 
tuted for the carbon dioxide there employed with similar results. 
[See, further, 7. Soc. Chem. Ind., 1919, 406a. | G. F. M. 
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Pinabietic Acid, a Resin Acid from the Sulphate 
Cellulose Liquors. Ossian Ascuan and K. E. Exnoim (F'inska 
Kem. Medd., 1918, pp. 8; from Chem. Zentr., 1919, i, 285—286),. 
—Pinabietic acid, CopHgjO., shining needles, m. p. 176—178°, has 
been isolated from the resin acids of the “black liquor” of the 
sulphate cellulose factories. When dissolved in a mixture of 
chloroform and acetic anhydride, the acid yields, on addition of a 
little concentrated sulphuric acid, a purplish-red coloration which 
passes through violet and blue into black. With hydrochloric acid 
and ferric chloride, the coloration is violet-blue. The residue 
obtained after evaporation with nitric acid becomes orange-yellow 
on addition of ammonia, instead of violet as with abietic acid. 
The specific rotation depends greatly on the solvent, the acid being 
dextrorotatory when dissolved in aromatic hydrocarbons, but levo- 
rotatory in solution in aliphatic hydrocarbons. H. W. 


Catalytic Racemisation of Ethyl /-Mandelate. A ex. 
McKenzie and Henry Wren (T., 1919, 115, 602—613). 


The Bromination and Bromine Derivatives of Certain 
8-Ketonic Esters. E. P. Konver and H. Giuman (J. Amer. Chem. 
Soc., 1919, 41, 683—692).—The course of the bromination of 
methyl y-benzoyl-8-phenyl-aa-dimethylbutyrate, 

CH,Bz-CHPh-CMe,°CO,Me, 
is found to depend on the temperature, the solvent, and the rate 
at which the bromine is added, the bromo-ester, saturated 
y-lactones, and an unsaturated y-lactone being formed. 
y-Benzoyl-8-phenyl-aa-dimethylbutyric acid is obtained by boil- 
ing together benzene, pheny! styryl ketone, and ethyl a-bromoiso- 
butyrate with some zine suspended in the liquid in a copper cage, 
and hydrolysing the product by methyl-alcoholic-aqueous sodium 
hydroxide. It has m. p. 159°, and forms an ovime, m. p. 184:5°. 
The methyl ester, m. p. 92°, b. p. 200°/25 mm., is formed in the 
usual way from the acid (compare A., 1911, i, 863). When the 
ester, dissolved in chloroform, is slowly treated with bromine in 
the cold, the chief product is methyl y-bromo-y-benzoy]l-8-phenyl- 
aa-dimethylbutyrate, m. p. 125° (zbed., 864). If the temperature 
is raised or the chloroform is removed by distillation instead of 
evaporation in a current of dry air, methyl bromide is lost, and two 
stereoisomeric, saturated y-lactones are formed (ihid.), whilst a 
crotonolactone is produced if the reaction is carried out in methyl 
alcohol or the bromine is added rapidly, thus: 


CHBzBr-CHPh:CMe,-CO,Me 


HPh-CHBz br OPh:CBz ‘ 
Ma—oo” —> danco? + a. 


The original acid is easily converted into the 8-lactone (cbid., 


ORGANIC CHEMISTRY. i. 327 


863), CHPAOM.,-CO> 0 by dissolving it in acetic anhydride 


containing a few drops of concentrated sulphuric acid. This 
lactone reacts with bromine in carbon tetrachloride to form an 
unstable dibromide which decomposes into the above bromo-ester 
and a saturated y-lactone in methyl alcohol, but if bromination is 
carried out in methyl alcohol, an isomeric bromo-ester, m. p. 172°, 
is formed. The two esters both yield the y-lactone, m. p. 115°, 
when left with methyl-alcoholic hydrogen bromide, but they 
behave differently on heating. The one with m. p. 125° decomposes 
at about 130° into the unbrominated ester, m. p. 92°, the corre- 
sponding acid, the y-lactone, m. p. 115°, and the crotonolactone. 
The isomeride, m. p. 172°, decomposes at about 180° into benzoyl 
bromide, a small amount of the crotonolactone, and much un- 
crystallisable oil. 

The above y-henzoyl-B-phenyl-aa-dimethylcrotonolactane is 
obtained in pale yellow needles, m. p. 117°, by heating the original 
acid with bromine in carbon tetrachloride solution. The reaction 
proceeds briskly at first, but the final stage requires several hours, 
and it obviously follows a similar course to the bromination of 
the ester (above). The lactone may be reduced to the original 
acid by means of zinc and acetic acid. It gives a deep yellow 
solution in alcoholic potassium hydroxide, which deposits a yellow 
solid on acidifying, and this soon fades and produces the lactone 


again. With alcoholic hydrogen chloride, the lactone forms ethyl 

y-keto-y-benzoyl-B-phenyl-aa-dimethylbutyrate, 
COPh-CO-CHPh:-CMe,°CO,Et, 

which crystallises in yellow needles, m. p. 93°, and may be hydro- 

lysed to the free acid, m. p. 145°. The dioxime of this, m. p. 

186°, is formed when the lactone is boiled with hydroxylamine 

hydrochloride and barium carbonate in alcohol. J.C. W. 


Statics and Dynamics of the two Phthalyl Chlorides. 
Witnetm CsAnyr1 (Jonatsh., 1919, 40, 81—92).—Phthalyl 
chloride exists in two tautomeric modifications, a solid and a liquid. 
The equilibrium in the melt is toward the side of the lower melting 
modification, and can only be reached from this side. The solid 
modification is the stable one. The equilibrium is independent of 
the temperature, hence the heat change accompanying the change 
from one modification to the other must be very small or zero. 
The equilibrium is set up extremely slowly at low temperatures, but 
with increase in temperature the velocity of the change to the 
stable form increases rapidly, so that at the boiling point it is 
almost instantaneous. The mean temperature-coefficient of the 
transition velocity is 1°6 for 10°. The velocity of the change was 
determined at 130°, the amount changed at measured intervals 
being deduced from the melting point of the mixture. It is 
shown that the reaction is unimolecular, and the velocity constant 
has the value 0°036. The natural melting point of the system is 
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practically identical with the melting point of the lower melting 
modification. An eutectic is formed at 8°, and consists of 23 
parts of the higher melting variety to 77 parts of the lower melting 
variety. J. F.S. 


Constitution of Aliphatic ,y-Ketonic Acids and the 
Aromatic o-Aldehydo- and o-Ketonic-carboxylic Acids and 
their Derivatives. Kari von Auwers and Anna Heinze (Ber., 
1919, 52, [B], 584—601).—Some new examples of the application of 
optical measurements to the determination of chemical constitution. 

Levulic acid, b. p. 153°/14 mm., gives the following values: 
EX, -0°03, H3,-0-01, EX,_,+2%, ES,..+1%, calculated for the 
usual formula CH,*CO-CH,°CH,°CO,H. Its acetyl derivative, m. p. 
78°, gives values which agree with the isomeric y-lactone structure, 
EX,+0:15, H3,+016, HY, ,+4%, HS,_,+0%, that is, it is really 
y-acetoxyvalerolactone, OAcOMe OTS? 

The phthalides show considerable exaltations, thus: phthalide 
itself, m. p. 73°, H3,+0°64, H3,+0°67, HS,.,+27%; a-chloro- 
phthalide, from o-phthalaldehydic acid and thionyl] chloride, m. p. 61°, 
EX, +057, HS, +0°58 ; diethylphthalide, m. p. 54°, b. p. 1589/17 mm. 
(Bauer, A., 1904, i, 417), HS,+0°51, HX,+0°56, HS, , + 25%. The 
optical properties of the y-esters of o-aldehydo- or o-keto-acids agree 
with those of the phthalides, whilst the normal esters compare with 
the parent aldehyde or ketones. The w-esters are, therefore, phthalides, 
as Egerer and Meyer assumed (A., 1913, i, 269). Methyl o-aldehydo- 
benzoate, m. p. 97°, has H3,+0°75, EHS,+0°77, HS,_,,+37%, 
EX,_,+41% (benzaldehyde: +0°99, +1°02, +45%, +499%), and the 


y-ester, a-methoxyphthalide, co<[iHsScH-OMe, m. p. 46—47°, 


b. p. 145°5—146°/12 mm., compares with the above phthalides ; 
EX,+048, H3,+048, ES, .+22%, EHS,_,+22%. 0-Propionyl- 
benzoic acid, m. p. 93°, gives values which suggest that in the molten 
state the acid contains some of the isomeric hydroxyethylphthalide ; 
EX, +0°52, HS,+0°53, HS, ,+22%. The methyl ester, 
CUEt’C,H,*CO,Me, 

from the silver salt and methyl iodide, b. p. 157—158°/19 mm., gives 
the values HS, +0°53, H3,+0°55, HS,.,+26%, H3,_,+29%, which 
compare with those of propiophenone, +0°43, +0°48, + 29%, +31%, 
whereas the y-ester, prepared by the action of the alcohol and 
sulphuric acid, is really a-methoxry-a-ethylphthalide, b. p. 157°/17 mm., 
EX, +053, HY, +0°56, HS,.,+25%, HS,_, + 26%. Methyl o-benzoyl- 
benzoate, m. p. 52°, HS, +0°90, HS, +0°95, HS, ., + 40%, HS,_, + 45%, 
and the ethyl ester, m. p. 58°, H3,+1°00, HS, +1°06, H3,_, +39%, 
compare with benzophenone, HS, +0°98, H3,+1°09, H3,_,+44%, 
whilst the y-ester, m. p. 56°, HS,+0°52, H3,+0°57, HS,_, + 23%, 
EX,_, + 23%, is really a-ethoxy-a-phenylphthalide. 

Ethyl hydrogen fumarate, m. p. 70°, H3,+1:04, H,+1°03, 
E X,_,+ 34%, shows greater exaltations than the normal ester, 
EX, +0°64, HS, + 0°67, HS,_, + 25%, whereas the reverse is the case 


Ca ta ee ee, ae > ae (ee |e ee 
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with the } argpenrert, ethyl hydrogen phthalate, HS, + 0°42, HS, + 0°41, 
ES,_,+22%, ethyl phthalate, HS, + 0°56, ES, +0: 58, HS,_.+ 22%. 
Methyl phthalate, whether prepared from the silver salt and methyl 
iodide, from the chloride and sodium methoxide or from the anhydride, 
alcohol, and hydrogen chloride, has the values HS, + 0°56, HS, + 0°57, 
ESs-a + 24%, ES,_. + 27%. 

Comparing y-esters with the normal esters, it appears that their 
boiling points are very close together, but that y-esters have the 
higher densities and lower refractive indices. For the details of 


densities and refractive indices, the original shouid be consulted. — 
J.C. W, 


The Constitution of the Truxillic Acids and of Truxone. 
Hans Stropse (Ber., 1919, 52, [B], 1021—1028).—The formule 
Ph-CH-CH-CO,H a CHPh-( CH:CO,H ea nal’ 
00,H-CH-CHPh  “"° CHPh-CH-CO,H "Y° PCCM assigned to 
a- and §#-truxillic acids. Whilst, however, the latter may be 
regarded as well established, the former is not so definitely proved, 
and depends chiefly on the determination of the molecular weight 
of the amyl ester, the failure to obtain benzil by oxidation, the 
formation of an abnormal polymeric anhydride which does not give 
a fluorescein, and the conversion into truxone. The molecular 
weight of the latter has not been directly determined, and its 
formulation is deduced from its relationship to truxene, truxene- 
quinone, and dihydrotruxone. Truxenequinone has, however, 
been shown to be identical with tribenzoylenebenzene, C,;H,.0,, 
and since it is readily formed by the oxidation of truxene, it’ seems 
very probable that the latter is tribenzylenebenzene, C,,H,,, and 
that truxone has therefore the molecular formula C,,H,O;. Its 
formation from a number of substances, however, shows that the 
molecule of atruxillic acid cannot contain more than eighteen 
carbon atoms, and this is supported by evidence from the mole- 
cular weights of ethyl dibromo-a-truxillate and ethyl hexachloro- 

a-truxillate. 

To obtain further insight into the depolymerisation of the 
truxillic acids, the author has reinvestigated their action towards 
sulphuric acid; it is found that only the a-acid undergoes depoly- 
merisation with formation of truxone, and that the latter is not 
directly produced from a-truxillic acid, but is formed by the action 
of the sulphuric acid on the trans- or cis-cinnamic acid, which is 
the primary product of the change. The only positive evidence 
in favour of the usual formula for a-truxillic acid is thereby greatly 
discounted, and it appears possible to the author that the a- and 
B-acids are structurally identical, and therefore stereoisomerides, 
the difference ih their behaviour being due to the relative positions 
of the phenyl and carboxyl groups with respect to the plane of the 
4carbon ring. Support for this hypothesis is deduced from a 
study of the absorption curves of a- and 8-truxillic acids, which 
are found to be even more closely similar than those of the stereo- 
isomeric cinnamic acids. H. W. 
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The Addition of Nitromethane to Unsaturated Esters. 
E. P. Konter and H. EnGetsrecut (J. Amer. Chem. Soc., 1919, 
41, 764—770).—The experiments on the interaction of alcoholic 
sodionitromethane and unsaturated ketones (A., 1916, i, 404) have 
now been extended to a8-unsaturated esters. Deep orange or red 
solutions are obtained which, on acidification, yield red oils which 
do not crystallise and cannot be purified by distillation in a 
vacuum. Similar results are obtained when the condensation takes 
place in presence of small amounts of feebly basic reagents, such 
as sodamide, piperidine, potassium acetate, etc. These red oils 
are insoluble in sodium carbonate, and their colour is not affected 
on acidification. They may be heterocyclic compounds formed by 
elimination of sodium methoxide from the metallic derivatives. 
Thus, in the case of dimethyl benzylidenemalonate, 


CHPh CH:CO,Me CHPh——CH:CO, Me 
(H:NO-ONa Me0-vo — 6H:No-0-C0 
It was finally shown that, in order to isolate the additive product 
of nitromethane and to avoid the formation of these red oils, the 
experiments should be made in dry methyl-alcoholic solution in 
presence of sodium methoxide, the mixture immediately neutralised 
with a little glacial acetic acid, and saturated with hydrogen 
chloride. Under these conditions, dimethyl benzylidenemalonate 
gives methyl y-nitro-8-phenylethylmalonate, 
NO,°CH,*CHPh-CH(CO,Me),, 
stout prisms, m. p. 63°, which is identical with the additive pro- 
duct of methyl sodiomalonate and f-nitrostyrene; this is an ex- 
ample of a new type of reaction, which is being further investi- 
gated. With alkalis, this substance is decomposed, whilst boiling 
hydrochloric acid yields phenylsuccinic acid. Bromine in carbon 
tetrachloride gives a monobromo-derivative, m. p. 158°. 

The additive product of nitromethane and dimethyl cinnamyl- 
idenemalonate, CHPh:CH-CH(CH,°NO,)-CH(CO,Me),, can also 
be obtained in benzene solution with a yield of 65%. In methyl 
alcohol, the yield is 87%. The nitro-ester crystallises in square 
plates, m. p. 74—75°. 

The authors have prepared esters of benzoylacrylic acid by 
brominating esters of benzoylpropionic acid, and subsequently 
eliminating hydrogen’ bromide. Methyl benzoylacrylate was 
obtained in 92% yield as a yellow oil, b. p. 191° at 40 mm., and 
solidifying at 32°. 

Methyl 8-nitro-a-phenacylpropionate, 

COPh-CH,-CH(CH,*NO,)-:CO.Me, 


+ NaOMe, 


melts at 57°. 

Two formule are possible for a substance of this type, because 
the ethylenic linking in the ester of benzoylacrylic acid is con- 
jugated both with the carbonyl and with the carboxyl group. 
The foregoing constitution assigned to it is supported by the fact 
that when sodiomalonic esters combine with methyl benzoylacrylate, 
the sodium atom becomes attached to the carbon atom furthest 
from the carboxyalkyl group. 


- 
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With boiling hydrochloric acid it yields benzoylpropionic acid. 
Bromine in chloroform gives rise to two isomeric monobromo-deriv- 
atives, separable owing to their differing solubility in cold methyl 
alcohol. The sparingly soluble one crystallises in plates, m. p. 
125°. The other forms needles, m. p. 59°. 


Bile Acids. V. Martin. Scuencx (Zeitsch. physiol. Chem., 
1919, 104, 284-292. Compare A., 1914, i, 487).—The 
isodioxime of bilianic acid when heated with 20% hydrochloric 
acid yields a substance, isolated by means of its copper salt, which 
crystallises in white needles decomposing at 228—230°. It is 
believed that this product is aminocarborybilianic acid isoorime, 
C,,H,,0,N,, formed by the opening of only one of the two lactam 
rings present in bilianic acid. Such an acid should contain four 
carboxyl groups, three of which were present in bilianic acid, but 
only three were titratable by direct means. It is considered that 
the fourth is protected by the adjacent amino-group, since an 
increased titration value was obtained after treatment with form- 
aldehyde by the technique of Sdrensen. Cholic acid oxime, 
C,,H;-O,N, begins to decompose at 160°. The oxime treated with 
strong sulphuric acid on the water-bath gave the ‘sooxime, 
C.,H;,0,N, long, hexagonal needles, decomp. 273—-275°. By the 
action of hydrochloric acid on the ‘sooxime, a substance, C,,H, O.N, 
was obtained in rhombohedra, m. p. 194—-195°. This is apparently 


aminocarboxrycholic acid. After melting, it sets again, and finally 
decomposes at. 274--275°, the decomposition point of the tsooxime. 
These experiments support the work of Borsche and Rosenkranz 
(this vol., i, 276) on the structural relationship between bilianic 


acid and cholie acid. 4. & BD. 


Attempted Synthesis of Fisetol. Avoir Sonn (Ber., 1919, 
52, [2B], 923—928).—The synthesis of fisetol (w-hydroxy- 
resacetophenone) has been attempted by several methods, which, 
however, have not been completely successful (compare Tambor 
and Du Bois, A., 1918, i, 395). 

Chloroacetonitrile and resorcinol monomethyl ether react in 
ethereal solution under the influence of zine chloride and dry 
hydrogen chloride to yield the 2-methyl and 4-methyl ether of 
w-chlororesacetophenone, which are separated by taking advantage 
of the volatility of the latter with steam; the former has m. p. 
173—174° (uncorr.). Similarly, bromoacetonitrile and resorcinol 
dimethyl ether yield w-romoacetoresorcinol dimethyl ether, m. p. 
102—104° after previous softening, which is probably converted by 
potassium acetate into the corresponding acetate, prisms, m. p. 
75°. Resorcinol and bromoacetonitrile yield a product, m. p. 127° 
after softening, but, as in the case of the dimethyl ether, the 
analytical results point to a partial displacement of bromine during 
the condensation. w-Phenoryresacetophenone, 

C,H,(OH),*CO-CH,"OPh, 
forms coarse, shining plates, has m. p. 204—205° after softening at 
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200° (attempts to remove the phenyl group were unsuccessful) ; its 
dimethyl ether forms thin prisms or needles, m. p. 115° after 
previous softening. w-EHthoryresacetophenone has m. p. 136—137° 
after softening ; its diethyl ether, coarse prisms, and dimethyl ether, 


irregular plates, have m. p.’s 66° and 56—57° respectively. 
H. W. 


The Preparation of 8-Aminopropiophenone. Wit. J. 
Hate and Epear C. Britton (J. Amer. Chem. Soc., 1919, 41, 
841—847).—Amino-derivatives of ketones cannot be satisfactorily 
prepared by the action of ammonia on the corresponding halogen 
derivatives owing to the further substitution of the hydrogen of 
the ammonia. Amides of ketonic acids behave abnormally in the 
Hofmann reaction, and give rise to internal condensation products 
(compare Biedermann, A., 1892, 471). 

Gabriel prepared f8-aminopropiophenone from p-bromopropy]l- 
phthalimide. This was converted into the corresponding alcohol, 
acid, and acid chloride, which by the Friedel and Craft reaction 
and subsequent hydrolysis yielded the desired product (A., 1908, 
i, 181). 

The author has prepared 8-phthaliminopropionic acid from the 
isoamyl ester of B-chloro- or iodo-propionic acid. The yield, how- 
ever, was only 40%. In order to avoid the formation of substituted 
phthalamic acids, the hydrolysis is effected with 40% hydrobromic 
acid instead of sodium hydroxide. The method finally adopted is 
indicated by the scheme B-iodopropionic acid —> §8-iodopropionyl 
chloride —> B-iodopropiophenone —> §-phthaliminopropiophen- 
one —> 8-aminopropiophenone. The yields in the last stages are 
90%, 68%, and 95%. 

The 8-chloro-derivative of propionic acid may also .be used, but 
its preparation is less easy than that of the iodo-derivative. 
isoA myl B-chloropropionate is miscible with most organic solvents 
except light petroleum, and boils at 207—-208°/740 mm. The 
corresponding iodo-compound has b. p. 183°/140 mm. (slight 
decomp.). isoA myl B-phthaliminopropionate, m. p. 61°, was obtained 
in a 70% yield from either of the two foregoing compounds. 

B-Chloropropiophenone decomposes on distillation in a vacuum 
into hydrogen chloride and phenyl vinyl ketone. 

B-Iodopropiophenone, m. p. 61°, is insoluble in water and 
erystallises from alcohol. The acid chloride of B-iodopropioniec acid 
is exceedingly irritating to the eyes, and readily decomposes on 
distillation. a 

A New Synthesis of Styryl-Methyl Ketone. G. Lanciois 
(Compt. rend., 1919, 168, 1052—1054).—Acetyl chloride reacts 
with styrene in the presence of stannic chloride to give B-chloro- 
B-phenylethyl methyl ketone, which, on the addition of diethy’. 
aniline, loses the elements of hydrogen chloride, giving styry! 
methyl ketone. W. G. 

Constitution of Hydroxy- and Hydroxylamino-anthra- 
quinone Salts. R. ScHoi. (Ber., 1919, 52, [B), 565—567).—In 
part, a denial of Baudisch’s ciaim to priority (this vei., 1, 211). 
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When a solution of 1-hydroxylaminoanthraquinone in alcohol is 
mixed with about two equivalents of sodium ethoxide and left in 
an atmosphere of nitrogen, a green mono-sodium salt is deposited. 
This shows that the compound behaves as a benzenoid structure (I) 
rather than in the isomeric form (II), which would give a disodium 


ra N-OH 
owws™ 
CHK =f | 
\co7 \4 


(II.) 
J.C. W. 


Cyclic Compounds from Anthraquinone-1-sulphonic Acid. 
Fritz Uxttmann and Pavut Kerrész (Ber., 1919, 52, [B}, 
545—558).—Anthraquinone is sulphonated in the presence of 
mercury, and the potassium anthraquinone-l-sulphonate (Iljinsky, 
A., 1904, i, 176; Schmidt, zbid., 256) is heated with a mixture of 
phosphorus pentachloride and oxychloride at 120°. Anthraquin- 
one-1-sulphonyl chloride (compare MacHoul, Diss., Freiburg, 1880) 
crystallises from nitrobenzene or toluene in golden-yellow prisms, 
m. p. 218° (corr.), changes into 1-chloroanthraquinone when kept 
at 220°, and is hydrolysed by boiling water to anthraquinone-1- 
sulphonic acid. This forms colourless leaflets, m. p. 214° (corr.), 
and yields a barium salt, insoluble, white needles, a calcium salt, 
soluble in boiling water, a golden-yellow lead salt, crystallising 
from boiling water, a hydrazine salt, Nj,H,(C,,H,O,;8)., and an 
aniline salt, pale yellow needles, m. p. 291°. (The aniline salt of 

anthraquinone-2-sulphonic acid is_ silvery-white 

NH and has m. p. 314°.) 
o%, The reactions of the sulphonyl chloride with 
N SO, various bases are described. Hydrazine hydrate 
C reacts at 30° to give the anhydride of anthraquin- 
DAS one-l-sulphonhydrazide (annexed formula), which 
S crystallises from aniline or nitrobenzene as a yellow 
powder, and yields a sodium salt, yellow leaflets, 
\ i: td a silver salt, ooh yellow leaflets, : ake! deriv- 
ative (with methyl sulphate), silvery leaflets, 
decomp. 239°, and an acetyl derivative, pale yellow needles, m. p. 
237° (decomp.). Ammonia gives the anhydride of 1-anthraquin- 
onesulphonamide (annexed formula), which 
N—-SO, crystallises from pyridine or nitrobenzene in pale 
‘el yellow, felted needles, m. p. 321° (corr.). Aniline 
/\ JSS gives anthraquinone-1-sulphonanilide, golden-yellow 
; needles from toluene, m. p. 216° (corr.), and 


VO. oe methylaniline yields anthraquinone-1-sulphon- 
CO methylanilide, CH,<GC>CiHy'S0,"NMePh, pale 
yellow leaflets, m. p. 205°. 
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On nitration, the potassium salt of anthraquinone-l-sulphonic 
acid gives a mixture of 5- and 8-nitroanthraquinone-l-sulphonic 
acids. The former separates directly from the hot nitrating mix- 
ture, whilst the latter crystallises slowly when the filtrate is kept 
(compare Schmidt, Joc. cit.). 5-Nitroanthraquinone-1l-sulphonic 
acid forms a golden-yellow potassium salt, a white barium salt, 
and a sulphonyl chloride, yellow needles, m. p. 277° (corr.), which 
reacts with ammonia to give the anhydride of 5-nitroanthraquin- 
one-l-sulphonamide, this crystallising from nitrobenzene in pale 
brown needles, m. p. 425°, and yielding the corresponding 5-amino- 
compound, dark violet leaflets, on reduction with alkaline hypo- 
sulphite. 8-Nitroanthraquinone-l-sulphonic acid forms a potassium 
salt, twice as soluble as the isomeride, and a sulphonyl chloride, 
yellow needles, m. p. 245°, which yields the anhydride of 8-nitro- 
anthraquinone-1-sulphonamide, m. p. 314° (corr.). The nitro- 
compounds may be reduced by means of potassium sulphide; 
potassium 5- and 8-aminoanthraquinone-1|-sulphonates crystallise 
in violet needles, the 8-isomeride being the more soluble. The 
constitution and purity of the nitrated acids were elucidated by 
boiling them with hydrochloric acid and sodium chlorate, whereby 
they yielded 1-chloro-5-nitroanthraquinone, yellow, felted needles, 
m. p. 314° (corr.) (convertible into the known 1-nitro-5-amino- 
anthraquinone), and 1-chloro-8-nitroanthraquinone, m. p. 263° 


(corr.). J.C. W. 


Reduction Products of Hydroxymethylenecamphor. II. 
Mechanism of the Hydrogenation of Hydroxymethylene- 
camphor with Hydrogen and Nickel. Hans Rupe and Artuur 
AKERMANN (//elv. Chim. Acta, 1919, 2, 205—221. Compare this 
vol., i, 29).-The hydrogenation of hydroxymethylenecamphor in 
the presence of a specially prepared nickel catalyst can be made 
use of in a study of the kinetics of such reactions, and a series of 
experiments with this aim are now described. A graphic repre- 
sentation of the hydrogen absorbed from time to time shows that 
the curves are nearly hyperbolic when the abscisse, «, are taken 
from the values, time x weight of catalyst/initial weight of hydr- 
oxymethylenecamphor, and the ordinates, y, are the percentages 
of hydrogen absorbed, calculated on the theoretical requirement. 
These curves are treated mathematically, and, after making correc- 
tions for probable disturbing factors, such as secondary reactions 
caused by nickel compounds, it appears that the main reaction is 
a bimolecular one. That is, not only does the quantity of hydr- 
oxymethylenecamphor fall off, but the amount of hydrogen trans- 
ferred as well, or, in other words, the catalyst continually decreases 
in activity. This explains why such a large quantity of nickel is 
required in this case to achieve a rapid and complete reduction. 

In this reduction, as in so many similar cases, much more 
hydrogen is absorbed than is theoretically required, but, as a 
matter of fact, the reduction is actually complete when only about 
80—90% of the required volume of gas has disappeared. This is 
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not due to experimental errors, but chiefly to the activation of the 
water by the nickel. ~ J. C. W. 


Reduction Products of Hydroxymethylenecamphor. III. 
New Reactions of Methylenecamphor. Hans Rupe and 
ArTHUR AKERMANN (Helv. Chim. Acta, 1919, 2, 221—233. Com- 
pare this vol., i, 29)—When camphylearbinol is warmed with 
sodium in benzene solution, a new derivative, s-dicamphylethane, 
C,H, ans eae is produced. This- crystallises in 
slender, white prisms, m. p. 209—211°, and its constitution is 
revealed by the fact that it may be obtained from camphylmethy] 
bromide by the Fittig and Wurtz method. It is assumed that 
water is eliminated from the carbinol, giving methylenecamphor 
and hydrogen (from the sodium), and that either two molecules of 
this compound condense and then combine with hydrogen, or one 
molecule is reduced to methyleamphor, which condenses with the 
methylenecamphor. The compound can also be obtained by boil- 
ing solutions of methylenecamphor in benzene or toluene with 
sodium, and then treating the product with water. In this case, 
the necessary hydrogen is supposed to be derived from an enolic 
form of the compound obtained by the union of two molecules of 
methylenecamphor. The fact that both series of reactions proceed 
better in moist benzene supports the given interpretations of the 
mechanism. 

In the Fittig-Wurtz reactions, and in the above processes when 
moisture is excluded, small quantities of an isomeride are formed, 
which is slightly less soluble in light petroleum and crystallises in 
glistening, crossed prisms, m. p. 258—259°. Probably it has the 


formula, C,H,, 


Me:CH,: po: 

Chloromethylenecamphor (A., 1916, i, 409) also reacts readily 
with sodium in ethereal solution, giving the cis- and trans-modifi- 
cations of dicamphoethandiene, 


0 O 
OH. <t OH,.<f 


HGH |" OH-CH!C 
C,H, 0 ‘bo CsHu P 


The cis-modification crystallises from light petroleum in orange- 
yellow tetrahedra, m. p. 238—239°5°, whereas the trans-isomeride 
is insoluble and separates best from glacial acetic acid in slender, 
greenish-yellow needles, m. p. 282—283°. 

Camphylmethyl bromide does not react at all readily with mag- 
nesium, and its reaction with magnesium phenyl bromide is also 
not so vigorous as in the case of chloromethylenecamphor. The 
product, benzyleamphor, was also obtained with about the same 
optical properties by the reduction of benzylidenecamphor with 
sodium amalgam. J. C. W. 


i, 336 ABSTRACTS OF OHEMICAL PAPERS. 


Studies on the Dependence of Optical Rotatory Power on 
Chemical Constitution. I. Position Isomerism and Optical 
Activity of Naphthyliminocamphors and Derivatives of 
Phenyliminocamphor. Bawa Karrar Sincn and JATINDRA 
Kumar Mazvumpar (T., 1919, 115, 566—576). 


Genetic Relationships of the Terpenes. OssiAN Ascuay 
(Finska Kem. Jubtliumsnummer, 1918, pp. 15; from Chem. Zentr., 
1919, i, 285).—A concise résumé of the chemistry of the terpenes. 

H. W. 


New Terpene in Finnish Turpentine. Ossian Ascuan 
(Techmkern, 1918, pp. 3; from Chem. Zentr., 1919, 1, 284).—A 
new terpene hydrocarbon has been obtained by the fractional dis- 
tillation of Finnish turpentine with steam; it has b. p. 163—165°, 
D? 0°8628, [a], +7°70°, and is a bicyclic, simply saturated terpene 
closely related to pinene. It yields pinene nitrosochloride with 
amyl nitrite and hydrochloric acid. H. W. 


Action of Finely Divided Metals on Pinene Vapour. Pav. 
SapaTierR, AtpH. Maitue, and G. Gaupion (Compt. rend., 1919, 
168, 926—930).—The metals used were copper, nickel, cobalt, and 
iron. When pinene vapour is passed over any of these metals at 
350°, there is no evolution of gas, but a liquid is obtained which 
is less volatile than the original pinene and consists of terpenes 
isomeric with pinene and a small amount of polyterpenes. At 
higher temperatures there is an evolution of gas, the amount of 
which varies with the temperature and the nature of the metallic 
catalyst. With copper at 500° there is an abundant evolution of 
a gas, which is a mixture of hydrogen and olefines. With 
copper at 600—630° there is a still more marked evolution. 
of gas, whilst the liquid product consists of a mixture of isoprene, 
olefines and diolefines, terpenes, and aromatic hydrocarbons, such 
as toluene, m-xylene, cymene, cumene, and methylethylbenzene. 
The yield of aromatic hydrocarbons was in one case 31% of the 
pinene used. With reduced nickel at 600°, a very energetic de- 
composition of the pinene occurs, a gas being evolved rich in 
hydrogen, carbon is deposited, and very little liquid product is 
obtained. With cobalt at 600°, the results obtained are inter- 
mediate between those obtained with nickel and copper, whilst 
reduced iron is similar to nickel in its effect. W. G. 


Finnish Turpentine. V. Formation of Terpin Hydrate 
and Terpineol. Ossian Ascuan (Bidrag kiinn. Finlands natur och 
folk, 1918, 77, pp. 30; from Chem. Zentr., 1919, i, 284).—The 
author has endeavoured to find new methods of preparing terpin 
from pinene and dipentene. Preliminary experiments on the 
action of sulphuric acid of varying concentration on oil of turpen- 
tine without cooling showed that terpin (which is probably 
transiently formed under all conditions when pinene is converted 
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into dipentene by acids) was certainly produced at the ordinary 
temperature, but that at the high concentration, and possibly in- 
creased temperature, water was almost immediately eliminated and 
dipentene formed. It is important that stirring and cooling should 
be very efficient, thereby preventing decomposition of the terpin 
hydrate formed by the acid. With efficient stirring (ten hours) 
and using 45% sulphuric acid, 53°2% of the theoretical yield of 
terpin was obtained; during the greater part of the time, the 
temperature must be maintained at +1°. trans-Terpin is formed 
as a by-product. Terpin is also produced by the action of 
sulphuric acid (45%) on nopinene (from American. oil of 
turpentine). 

Terpin may also be obtained by addition of water to dipentene 
(1 part) by treatment with sulphuric acid (55%; 6 parts) at —6°; 
the crude product is remarkably pure, but may contain trans- 
terpin. The conversion of terpin hydrate by loss of water into 
terpineol is best effected by the action of oxalic acid solution (0°5%). 
The transformation of terpineol into pinene by means of formic 
acid is so successful that the process appears capable of technical 
application. An almost quantitative yield of terpin hydrate is 
obtained from terpineol (1 part) by the action of sulphuric acid 
(40% ; 5 parts), the mixture being kept well stirred and cooled by ice. 

Terpin hydrate can be prepared in good yield from the fraction 
of Finnish turpentine, b. p. 155—167°, which contains the terpenes 
related to pinene. H. W. 


Finnish Turpentine. VI. The Components of High 
Boiling Point. Ossian Ascuan (Bidrag kdnn. Finlands natur och 
folk, 1918, 77, pp. 88; from Chem. Zentr., 1919, i, 284—285).— 
A specimen of turpentine and a resin distillate obtained in the 
manipulation of the resin of Pinus sylvestris have been investi- 
gated, and terpene alcohol and cadinene have been obtained. The 
question whether cadinene exists as such in the fraction, b. p 
125—130°/9 mm., or whether its hydrochloride is formed by the 
action of hydrogen chloride on another sesquiterpene, remains 
undecided. i. Ws 


Constituents of Higher Boiling Point in Finnish Turpen- 
tine. Ossian Ascuan (finska Kem. Medd., 1918, pp. 3; from Chem. 
Zentr., 1919, i, 285).—Fractions b. p. 210—220° and ca. 260° 
have been observed in Finnish turpentine in the products of the 
tar ovens and in those obtained by the distillation of resin with 
steam; they appear to consist of terpene alcohol and a sesqui- 
terpene, and resemble that obtained from pine resin (preceding 
abstract). An unsaturated terpene alcohol, C,)H,;;-OH, has been 
isolated which is not identical with terpineol, but is possibly a 
mixture of the latter with other terpene alcohols. A sesquiterpene, 
C,;H.,, b. p. 260—263°/760 mm., D? 0°9187, has also been obtained. 
It is unsaturated towards potassium permanganate, bromine, and 
hydrogen chloride, and is converted by the latter into cadinene 
dihydrochloride, m. p. 117—118°. Since cadinene, obtained from 
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this hydrochloride, has b. p. 271°, it cannot be identical with the 
original substance. H. W. 


The Sesquiterpene Fraction in the Volatile Portions of 
Pine Resin. Ossian Ascuan (Finska Kem. Medd., 1918, pp. 2; 
from Chem. Zentr., 1919, i, 285).—A new terpene has been isolated 
from a distillate obtained during the manipulation of pine resin. 
Its dihydrochloride, C,;HogCl,, forms shining, rhombic leaflets, 
m. p. 85—86°. It is possibly a bicyclic sesquiterpene, and may be 
related to cadinene. , H. W. 


Some Constituents of French and American Rosins. 
Epmunp Knecut and Eva Hispert (J. Soc. Dyers, 1919, 35, 
148—154).—By repeated crystallisation from glacial acetic acid 
and alcohol, two pimaric acids, C.,>Hg)O., are isolated from French 
and American rosins, that from the former forming large, colourless 
crystals, m. p. 161°, a, —80°, and that from the latter melting 
at the same temperature and having a, + 79°. The two acids differ 
in certain particulars, and are probably not optical isomerides. 
On heating in a vacuum or in a stream of carbon dioxide, both 
acids are converted into rosin-like anhydrides by the loss of a mole- 
cule of water from two of acid. The hydration of the anhydride 
of /-pimaric acid takes place slowly at the ordinary temperature 
by the action of water, and when it is crystallised from water- 
absorbing solvents, such as alcohol or acetic acid, inactive pimaric 
acid is obtained which, by ebullioscopic methods, gives figures 
indicating a double molecular weight. Resolution of the acid is 
effected by means of d-tetrahydroquinaldine. By the action of 
bromine in carbon tetrachloride solution, both d- and /-pimaric 
acids give crystalline tribromo-substitution products, m. p. 
115—118°, whilst with nitrous acid, greenish-blue, crystalline 
nitrosites, m. p. 99°, are obtained. When exposed to the air, 
Lpimaric acid slowly absorbs oxygen to the extent of two atomic 
proportions, and on distillation with aluminium, a hydrocarbon, 
Ci>Hg, is produced, probably identical with or analogous to 
abietene or colophene. The rosins themselves probably consist 
mainly of anhydrides, hydration being a preliminary to the crystal- 
lisation of the rosin acids. G. F. M. 


Synthetic Glucosides. III. A Contribution to the Con- 
stitution of Internally Complex Salts. P. Karrer, C. Nice, 
and H. Werpmann (Helv. Chim. Acta, 1919, 2, 242—265. Com- 
pare A., 1916, i, 832; 1917, i, 539).—I. Constitution of Internally 
Complex Salts [with L. WitsuscHEwicu].—It is now generally 
accepted that the metallic atom in internally complex salts of the 
a-amino- or a-hydroxy-acids is bound, not only to the carboxyl 
group, but to the a-substituent as well. That being so, it should 
be possible to obtain isomeric derivatives by the action of a suit- 
able halogen compound on the salt, according to the scheme: 


R-CH-NH,. R:CH-NHR’ R-CH-NH, 


o—— fon CO,R’ ’ 


a 
- 
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in which -OH*might be written instead of -NH,. An indication 
that such a reaction might take place has already been given, 
namely, in the formation of tetra-acetylglucose salicylate and the 
tetra-acetylglucoside of salicylic acid by the action of acetobromo- 
glucose on silver salicylate, and it is now shown that silver 
anthranilate reacts with ethyl iodide in warm toluene to form a 
mixture of V-ethylanthranilic acid and ethyl anthranilate. 

In order to obtain pairs of isomerides at all, search must be 
made for a suitable halogen derivative. For example, silver 
salicylate and ethyl iodide only give ethyl salicylate. It is some- 
what remarkable that acetobromoglucose is more suitable than any 
other derivative tested so far. This is of interest, because it opposes 
another interpretation of the reaction, which, without reference to 
internally complex salts, would suggest that any change at the 
a-amino- or a-hydroxyl group might be preceded by attachment 
of the haloid as such. Acetobromoglucose has practically no 
tendency to form quaternary salts with amines. 

It is generally assumed that the metal is attached to the carb- 
oxylic residue by a main valency and to the amino- or hydroxyl 
group by residual affinity. The preponderance of ester in most 
of the above reactions is in keeping with this view, but it is possible 
to represent the salts as desmotropes, thus: 


R-CH—-NH, R-CH-NHM 


| i a | 
CO-OM CO-0OH 


II. Glucosides of a-Hydroxycarborylic Acids._-The silver salts 
of all the a-hydroxy-acids investigated so far react with aceto- 
bromoglucose to give isomerides, as in the case of salicylic acid. 
Ammonium B- tetra- acet yl-d- glucosidoglycollate, 

CO,(NH,)*CH,°O°C,H,0,Ac,, 
from silver glycollate, crystallises in “concentric groups of felted 
needles, with about 2 mols. EtOH, which it loses at 95—-100°, and 
has m. p. 157°, [aji? —35°6°. It yields B-d-glucosidoglycollic acid 
on hydrolysis with baryta or ammonia (Fischer and Helferich, A., 
1911, i, 675). 

Silver lactate gives tetra-acetyl-d-glucose dl-lactate, felted 
needles, m. p. 174°, [a]}® —3°23°, and ammonium B-tetra-acetyl-d- 
glucosido-dl-lactate, m. p. 165°, [a]i}—34°92°, which yields 
d-glucosido-dl-lactie acid, [a]? —36-58°, on hydrolysis. 

The active and inactive mandelic acids give the following com- 
pounds: B-tetra-acetyl-d- glucosido-dl-mandelic acid, felted, white 
needles, m. p. 130—150°, [a]? from -—36°97° to —43°46° with 
different preparations, the corresponding = eo of d-mandelic 
acid, C,H,0;,Ac,-O-CHPh-CO,H, highly refractive needles, m. p. 
166°, (a]i# —5°, and the derivative of l-mandelic acid, white needles, 
m. p. 132°, [a] —82°4°; B-tetra-acet yl-d-glucose d-mandelate, 
OH-CHPh-CO,:C,H,O,Ac,, snow-white needles, m. p. 163°, 
[a]ii +5°13° (yield four times as great as that of the glucoside), 
and the l-mandelate, m. p. 134°, [a]? —63°09°, which is much more 
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soluble in alcohol than the isomeride, it being possible to separate 
the inactive d/-mandelate into the two esters by fractional crystal- 
lisation. The tetra-acetates may be hydrolysed by baryta or dilute 
ammonia solutions to the following: d-glucosido-dl-mandelic acid, 
C,H,,0,-O-CHPh-CO,H, also designated prulaurasinic acid, because 
ot its relationship to the cyanogetic glucoside, prulaurasin, a white, 
hygroscopic powder, crystallising with 1 EtOH, [a]j} —28-17—33°18°, 
which is hydrolysed by emulsin, but does not reduce Fehling’s solu- 
tion, and forms a very hygroscopic ammonium salt, 0°5H,O, 
[a]; —36-12°; and d-glucosido-l-mandelic acid, [a}i}:—138-6°, and 

u-glucosido-d-mandelic acid, [a] +51°39°, also called prunasinic 
acid and sambwnigrinic acid respectively. 

III. Glucosides of Anthranilic Acid.—Silver anthranilate reacts 
with acetobromoglucose to form tetra-acetylglucose anthranilate, 
NH,*C,H,°CO,"C,H,0;Ac,, m. p. 177°, [a|i} —58°12°, and N-tetra- 
acetylglucosidoanthranilic acid, CO,H*C,HyNH°C,H,0;Ac,, white 
needles, m. p. 181°, [a|i} —63-89°. The latter is a representative 
of the somewhat obscure group of .-glucosides. It may be hydro- 
lysed by methyl-alcoholic ammonia to the very hygroscopic 
ammonium N-d-glucosidoanthranilate, [ais —85°66°, which reduces 
Fehling’s solution, and may be converted into the si/ver salt, but 
the free acid is too unstable to be isolated. In one hydrolysis, 
ammonium N-acetyl-d-glucosidoanthranilate was formed, 

C,H,,0;Ac*NH-C,H,CO,°-NH,, 


in stout, limpid crystals, m. p. 80—85°. J.C. W. 


The Tannin of the Canadian Hemlock (Tsuga Canadensis, 
Carr.). Ropcer James Manninac and MaximiLian NIERENSTEIN 
(T., 1919, 115, 662—673). 


Cyclic Ethers from o-Allyl Phenols ; Methylenecoumarans 
[1-Methylene-1 : 2-dihydrobenzofurans]. Rocrer Apams and 
R. E. Rinprusz (J. Amer. Chem. Soc., 1919, 41, 648—665).—The 
following series of reactions with o-allylphenol has been studied: 
(a) acetylation, (+) bromination, and (c) treatment of the di- 
bromide with alcoholic potassium hydroxide. These are the reac- 
tions involved in the production of flavones by Kostanecki’s 
method from o-acetoxypheny] styryl ketones, and it was expected 
that in this case the parent of the flavones, namely, “ chromene” 
(I), would be formed. Instead, the last operation takes a different 
course, and the product is 1-methylenecoumaran (II). 


CH,CH CH i 
CH< —CH CpH,<5_*>C:CH 
(I.) (II.) 

The formation of the methylenecoumaran appears to be a general 
reaction, and the mechanism of the process was proved as follows. 
When the o-acetoxy-By-dibromopropylbenzene is treated with one 
molecular proportion of sodium ethoxide, the acetyl group is 
eliminated and a monobromo-cyclic ether formed, which yields the 
known 1-methylcoumaran on reduction with zinc and hydrochloric 
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acid, and l-methylenecoumaran when boiled with alcoholic 
potassium hydroxide. The reactions can only be interpreted as 
follows : 


La ‘adi C,H, < CH: CHBr-CH,Br 


OK 
(a.) 
CH <OE>o:cH, < 0,H,<OM2>cH-CH,Br 
(.) 


o-A cetoxyallylbenzene, from o-allylphenol and acetic anhydride, 
has b. p. 123—-124°/20 mm., D* 1°031, np’ 1°508, and its dibromide 
(a) forms white crystals, m. p. 42°; 1-bromomethylcoumaran (b) 
has b. p. 144—-145°/20 mm., D® 1°453, n= 1°575; and 1-methylene- 
coumaran is a pleasant-smelling oil, b. p. 93—94°/20 mm., 
196—197°/744 mm., D* 1°050, n# 1-555, which reacts with bromine 
in carbon disulphide at 0° to form 1-bromomethylenecoumaran, 


oH, <CH:So:cHBr, b. p. 134—138°/25 mm, D® 1-472, 


ny 1°584. 

In the case of o-allylphenol, it is necessary to acetylate before 
the bromination, because the free phenol reacts in a complicated 
manner with bromine. When slowly treated with bromine in 
carbon disulphide at 0° or below, and the product is slowly dis- 
tilled in a partial vacuum, three main fractions are obtained. 
Fraction I, b. p. 90—125°/20 mm., is the greatest, and consists 
chiefly of 1-methylcoumaran, b. p. 93—94°/23 mm., D™ 1-032, 
ns 1531 (Claisen, A., 1913, i, 1176; 1915, i, 707). Fraction IT, 
b. p. 125—146°/20 mm., contains two isomerides with b. p. 142°/ 
20 mm.; one is 4-bromo-1-methylcoumaran, D™ 1-414, nF 1:569, 
and the other is 1-bromomethyleoumaran, since it yields 
l-methylenecoumaran when the mixture is boiled with alcoholic 
potassium hydroxide, and 1-methylcoumaran when boiled with zinc 
and hydrochloric acid. Fraction III, b. p. 180—210°/20 mm., 
contains chiefly a-4-dibromo-1-methylcoumaran, 


C,H,Br<o 12 >CH-CH,Br, 


b. p. 189—194°/20 mm., D* 1°795, nF 1°607, for, when reduced by 
zine and hydrochloric acid, it yields the above 4-bromo-l-methy]l- 
coumaran, and when treated with alcoholic potassium hydroxide it 
forms 4-bromo-1-methylenecoumaran, b. p. 148°/30 mm., D™ 1°483, 
n? 1°595. 

An attempt was made to obtain o-By-dibromopropylphenol from 
its methyl ether. o0-Allylanisole, b. p. 101—102°/22 mm., 
D* 0°972, nF 1°526, prepared by the action of methyl sulphate on 
o-allylphenol, reacts with bromine in carbon disulphide, however, 
to form some of the same compounds as the free phenol. 

4-Bromo-2-allylphenol (Claisen, Joc. cit.) yields the above 
4-bromo-l-methylcoumaran when heated with pyridine hydro- 
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chloride, and this may also be obtained by brominating 1-methyl- 
coumaran. 4-Bromo-2-allylphenyl benzoate has b. p. 234—236° 
25 mm., D* 1°308, nj; 1°589, and its dibromide, m. p. 98°5°, yields 
the above 4-bromo-l-methylenecoumaran when boiled with alcoholic 
potassium hydroxide. 

3-Allyl-p-cresol and 3-allyl-o-cresol (ébid.) give the following 
compounds: 3-allyl-p-tolyl acetate, b. p. 139°/22 mm., D”® 1-022, 
ny 1°507, its dibromide, long, white needles, m. p. 77°5°, and 
4-methyl-1-methylenecoumaran, b. p. 113°/17 mm., D”® 1-043, 
ny 1°556; and 3-allyl-o-tolyl acetate, b. p. 128°/14 mm., D® 1°023, 
ny 1507, its dibromide, b. p. 210°/20 mm., and 6-methyl-1- 
methylenecoumaran, b. p. 101—102°/15 mm., D®° 1°043, mp 1°553. 
1-Allyl-8-naphthol (Claisen, A., 1912, i, 965) forms an acetate, 
b. p. 186—189°/17 mm., D® 1°111, nF 1°584, the dibromide of 
CH,-(:CH, — fibres, tg , p. 89°, — 
° . 2-methylene-2 : 3-dihydro-4 : 5-aB-naphtha- 
i. ~~ furan (annexed formula), m. p. 55°, b. p. 
188—-190°/17 mm., when boiled with 

NS sodium ethoxide solution. 
3-Allylsalicylic acid and its methyl ester (Claisen, /oc. cit.) can- 
not be acetylated, but this is no hindrance to the above reaction, 
as the hydroxyl group needs no protection during bromination. 
Methyl 3-By-dibromopropylsalicylate, m. p. 72—72°5°, and the free 
acid, CO,H-C,H,(OH)-CH,-CHBr-CH,Br, needles, m. _ p. 
162°5—163°5°, both yield 1-methylenecoumaran-6-carborylic acid, 
m. p. 152°, when boiled with alcoholic potassium hydroxide, and 
this compound gives 1-bromomethylenecoumaran-6-carborylic acid, 


CO,H-C,H;<o.!>C:CHBr, m. p. 222—223°, when treated with 
bromine in carbon disulphide at 0°. J. C. W. 


Syntheses of Chromans and Coumarans. R. E. Rinprusz 
(J. Amer. Chem. Soc., 1919, 41, 665—670).—Three simple methods 
for the preparation of chroman and coumaran have been dis- 
covered. I. Phenyl y-hydroxypropyl ether, from trimethylene- 
chlorohydrin and sodium phenoxide, is heated with zinc chloride, 
giving chroman in 30—35% yield, or phenyl B-hydroxyethyl ether, 
from ethylene chlorohydrin and sodium phenoxide, is similarly 
treated, giving a 25% yield of coumaran. II. Phenyl y-bromopropy! 
ether or phenyl B-bromoethyl ether, from sodium phenoxide and 
the dibromides, heated with zinc chloride, gives a 65% yield of 
chroman or a 30—40% yield of coumaran as the case may be. 
III. Mixtures of phenol and the chlorohydrins are heated with 
zinc chloride, but the yields are not so good. 

It is obvious that substituted chromans and coumarans could 
_ be made very readily from substituted phenols. J.C. W. 


Cinchona Alkaloids. II. 5-Azo- and 5-Amino-compounds 
of Cupreine, Hydrocupreine, and their Methyl and Ethyl 
Ethers. G. Giemsa and J. Harperkann (Ber., 1919, 52, [B), 
906-923. Compare this yol., i, 33),—5-Benzeneazocupreine, anhy- 
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drous, microscopic needles, m. p. 129—130°, is obtained by the 
action of diazotised aniline on an alkaline solution of cupreine; the 
corresponding sodium p-sulphonate (from diazotised sulphanilic 
acid) forms ruby-red crystals (+6H,O), which have m. p. 212° 
(decomp.) after darkening at 200°, whilst the free p-sulphonic acid 
separates from water in red, prismatic needles (+3H,O), which, 
when dehydrated, decompose at 257° after darkening at 250°. 
Reduction of the azo-compounds, preferably with sodium hyposul- 
phite in alkaline solution, leads to the formation of 5-amino- 
cupreine, an unstable, non-crystalline mass, m. p. generally 
between 170° and 195°, [a]? —121-2° (in ether), [a]; —18-4° (in 
alcohol). The salts are stable; the platinichloride, microcrystalline 
needles, decomposing at about 220°; the monosulphate, yellow, 
prismatic needles, which are completely decomposed at 232°; the 
disulphate, red prisms, which darken at about 170° and decompose 
above 200° (this is the most stable sulphate and separates from 
solutions containing more than the requisite quantity of sulphuric 
acid) ; the trioralate, dull red powder, m. p. 152—153° (decomp.) ; 
and the tetrasulphate, colourless, microscopic needles, m. p. 187° 
(decomp.), after previous sintering and darkening, are described. 
5-Benzoylaminocupreine forms a grey powder, m. p. about 135°, 
after previous contraction. [a] + 39°8° (in alcohol); 5-dibenzoyl- 
aminocupreine resembles the monobenzoyl derivative, melts indefi- 
nitely at 165°, and has [a]? + 41-°6° (in alcohol); tribenzoylamino- 
cupreine crystallises in colourless, rhombic plates, m. p. 183°, 
[a]? +131°1° (in alcohol). The primary product of the inter- 
action of 5-aminocupreine and phenylthiocarbimide in alcoholic 
solution appears to be the thiocarbamide, small, colourless needles 
or plates, m. p. 247° (decomp.), after much previous softening, 
which, however, readily loses hydrogen sulphide and forms the 
corresponding carbanilide, colourless, anhydrous needles or rods, 
m. p. 185—186° (from benzene), small, monohydrated needles, 
m. p. 155° after previous softening (from dilute alcohol). Cwpreine- 
5-thiolorazole, microscopic needles which do not melt below 300°, 
is obtained as by-product of the action of phenylthiocarbimide on 
5-aminocupreine or, more conveniently, by the direct action of 
carbon disulphide on the latter; it gives a monosulphate, red 
needles (+4H.O), which is only stable in solution in the presence 
of an excess of acid. 

5-Aminoquinine, m. p. 214—-215°, [a]? —22°5° (in alcohol), 
—119°3° (in ether), is obtained in small yield by the methylation 
of 5-aminocupreine by methyl sulphate or diazomethane. 5-A mino- 
ethulcunreine forms prismatic needles or plates, m. p. 213-——-214°, 
[a]? —21°5° (in alcohol), —121-6° (in ether): the platinichloride 
(+1H,0), darkening at about 195° and gradually decomposing at a 
higher temperature; the monosulnhate, slender needles (+3H.0), 
m. p. 183—184° (decomp.) after darkening at 173°. and the disul- 
phate, red powder, m. p. 143° (decomp.) after darkening at 100°, 
are described. Reduction of aminoethylcupreine with hydrogen in 
the presence of palladium readily yields the hydro-base, m. p. 212°. 
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Sodium hydrocupreine-5-azobenzene-p-sulphonate is obtained in 
the same manner as the corresponding cupreine compound, to which 
it shows the closest resemblance; the corresponding sulphonic acid 
(+3H,O) is also described. 5-Aminohydrocupreine is an unstable 
substance which darkens above 100°, softens about 160°, and has 
m. p. 197° (on account of incipient decomposition the latter value 
is seldom observed, the m. p. usually being 180—185°); it has 
[a]> —125°9° (in ether), —24°0° (in alcohol); it gives a monosul- 
phate, yellow needles, which darken at 180° and decompose without 
melting above 200°, and a disulphate, rust-red* powder which 
decomposes above 160°. 5-Aminohydroquinine, yellow needles, 
m. p. 217—218°, is obtained in the same manner as 5-amino- 
quinine, which it greatly resembles and from which it can be 
prepared by catalytic reduction; it has [a]j —14°1° (in alcohol), 
—120°6° (in ether). 5-Aménoethylhydrocupreine forms intensely 
yellow crystals, m. p. 211—212°, [a]? —123-8° (in ether), —13-2° 
(in alcohol) ; when treated with ethyl chloroformate it yields amor- 


phous ethylhydrocupreine ethyl urethane, m. p. 100—110°, 
a” 4- 14°8°, H. W. 


Diazo-reaction of Morphine. Lupwic LavurenscuLicer (Arch. 
Pharm., 1919, 2577, 13—18).—Morphine and its salts couple with 
diazonium compounds in alkaline solution to yield dyes, the most 
suitable reagent being diazobenzenesulphonic acid. For qualita- 


tive work an approximately 2% aqueous solution of the latter is 
added to the solution of the morphine salt which is made alkaline 
with sodium carbonate or hydrogen carbonate; a deep red to pale 
red coloration, according to the concentration of the alkaloid, is 
immediately developed, which becomes orange after acidification 
with dilute acid. The limit of sensitiveness for the sodium carbon- 
ate solution is less than 1 in 10,000. The dye has little affinity for 
fibres in an acid bath. 

Morphine is the only member of the opium alkaloids which 
yields a true dye with diazonium compounds; the synthetic deriv- 
atives of morphine (dionin, heroin, peronin) do not give the reac- 
tion, whilst of the commoner pharmacological alkaloids only a few 
give dyes. A table is given in the original showing the colora- 
tions yielded by morphine, emetine, sparteine, physostigmine, 
piperidine, coniine, and nicotine with diazobenzenesulphonic acid, 
diazotised arsanilic acid, 2:5-dichlorobenzenediazonium chloride, 
pnitrobenzenediazonium chloride, and benzidine tetrazotate in 
alkaline solution. . 

The constitution of the morphine dyes remains undecided, but 
titration with titanous chloride shows that one and two molecules 
of morphine are contained in the diazo- and tetrazo-dyes respec- 
tively. Methyl- and ethyl-morphine do not give the reaction. The 
physiological action of morphine is destroyed by its conversion into 
the diazonium compound. Attempts to obtain an aminomorphine 
by reduction of the dye under varying conditions did not lead to the 


desired result. 
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The reaction can be used for the toxicological detection of mor- 
phine in the presence of its substituents and of other alkaloids. 

Quantitative determinations show that morphine can be esti- 
mated as accurately by the colorimetric method with diazobenzene- 
sulphonic acid as by iodic acid or by Marquis’s method ; the method 
is most suitably applied to solutions containing 0°5—0-05 mg. 
of alkaloid per c.c., and has the advantage that it is not 
influenced by the presence of other opium alkaloids. A series of 
estimations of morphine in ripe poppy heads by the diazo- and iodic 
acid methods yielded identical results. H. W. 


Oxydihydrocodeinone Hydrochloride [Eukodal]. Martin 
Freunp and Epmunp Speyer (Miinch. med. Woch., 1917, 64, 
380—381; from Chem. Zentr., 1919, i, 28—29).—Thebaine elimin- 
ates methyl alcohol when oxidised by hydrogen peroxide and passes 
into a tertiary base, C,,H,,O,N, which contains only one methoxy- 
group and has ketonic properties; one hydrogen atom in thebaine 

is replaced by hydroxyl. The substance 

CH is related to codeinone, obtained by the 

u-o-c7 \cH oxidation of codeine, and, since it con- 

ec ae tains an additional atom of oxygen, is 

termed oxycodeinone. The aliphatic 

double bond in oxycodeinone is_ re- 

duced by hydrogen, yielding oxydihydro- 

codeinone (annexed formula). The base 

crystallises in rods, m. p. 220—222°. 

The hydrochloride is a stable substance, 

freely soluble in water. The solution can 

.. : be sterilised by heat without under- 

OH:CH CH, going decomposition. The free base is 

precipitated in the crystalline form by 

addition of ammonia, sodium carbonate 

or hydroxide, and does not dissolve in an excess of alkali. Eukodal 
is used as a narcotic. H. W. 


The Alkaloids of the Pomegranate Tree. VI. The 
Relationship between Methylisopelletierine, d/-Methylcon- 
hydrinone, and \-Methylpiperidylpropan-a-one. An Instance 
of Isomerism with Substances containing an Asymmetric 
Tervalent Nitrogen Atom. Kurr Hess (Ber., 1919, 52, [B), 
964—1004).—It has been previously shown that methylisopelle- 
tierine is a-l-methylpiperidylpropan-a-one, and that it may be 
formed from conhydrine (A., 1918, i, 35); a more extended exam- 
ination of the latter reaction now proves that two bases are formed, 
one of which is identical with methylisopelletierine, whilst the other 
is dl-methylconhydrinone. Synthesis of a-l-methylpiperidylpropan- 
a-one leads to a product identical with the latter. The formation 
of methylisopelletierine from conhydrine is, however, shown not to 
be due to impurity in the latter, and further confirmation of the 
formula ascribed to it is obtained by its oxidation to amethy]l. 


p* 
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piperidinecarboxylic acid and acetic acid. Since the two bases yield 
different oximes and hydrazones, their isomerism cannot be attri- 
buted to keto-enolic desmotropy, and the author is led to the con- 
clusion that it is due to the presence of an asymmetric carbon atom 
and an asymmetric tervalent nitrogen atom in the molecule. The 
following formule are then possible: 


COEt-O-H H-C-COEt COEtG-H  H-G-COEt 
| 

+N*Me Me-N MeN + + N-Me 
| | ! | 

(6H), (CH), (6H), (CH), 


~ 


— y 4 
a. b. 


(For convenience, the piperidine ring is represented as opened at 
one point and placed in the plane of the paper.) Owing to the 
relative readiness with which methylisopelletierine reacts with 
semicarbazide, the formula, a, is tentatively proposed for it. Un- 
expectedly, the isomerism is still preserved when the bases are 
converted into their methiodides, although this phenomenon does 
not appear to have been observed previously with quaternary 
ammonium salts of the type [NABCC]X; a similar case may, how- 
ever, be presented by Willstatter’s dihydroarecoline methiodide and 
the methiodide of methyl methylhexahydronicotinate (Hess and 
Liebbrandt, this vol., i, 220). 

It has not been possible, up to the present, to cause the inter- 
conversion of methylisopelletierine and d/-methylconhydrinone 

[With Fri. A. Ercuet.|—Methylconhydrine (A., 1918, i, 35) has 
[a]s —42°27° (in water), [a]? —39-42° (in alcohol). d-Conhydrinone 
(loc. cit.) has [a] —11-42° in aqueous solution; it gives a hydro- 
bromide, m. p. 146° after previous softening, a picrate, m. p. 
91—92°, an ethylurethane, b. p. 133°/15 mm., and an impure hydr- 
azone, b. p. 123—125°/18 mm., which yields a picrate, m. p. 164° 
after previous softening. Methylation of dconhydrinone with 
methyl sulphate in the presence of alkali leads to a mixture of 
racemic methylconhydrinone and methylisopelletierine, the ulti- 
mate separation of which is accomplished by taking advantage of 
the fact that the latter readily reacts with semicarbazide, to which 
the former is indifferent. dl-Methylconhydrinone is a colourless 
oil, b. p. 959/15 mm.; it gives a hydrochloride, needles, m. p. 124° 
after softening from 119°, a picrate, cubic crystals, m. p. 106°, a 
hydrobromide, slender needles, m. p. 137—138° after previous 
softening, and an oily oxime, b. p. 158°/22 mm., which yields a 
picrate melting to a cloudy liquid at 118° and becoming trans- 
parent at about 145°. When d-conhydrinone is treated with 
methyl iodide, the methiodide of the tertiary base is produced ; it 
forms prisms, m. p. 113°, [a] —2°47°. 

Attempts to methylate or oxidise y-conhydrine, under conditions 
which were found suitable for conhydrine, did not lead to a satis- 
factory result, the material being recovered unchanged. 
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[With H. Munpertou.|—a-1-Piperidylpropan-a-ol is prepared by 
the catalytic reduction of a-ethylpyridyl ketone, and is obtained in 
two forms, m. p.’s 99—100° and 83-—85° respectively, which, on 
methylation, yield a-1-methy! piperidylpropan-a-ols, b. p.’s 96—97°| 
14 mm. and 97—99°/1 mm. respectively. Oxidation of a mixture 
of the latter substances gives a-l-methylpiperidylpropan-a-one, b. p. 
88—89°/12 mm., which is shown to be identical with d/-methy]l- 
conhydrinone by an exhaustive examination of the picrate, hydro- 
chloride, hydrobromide, and methiodide. 

For purposes of comparison, a number of derivatives of methyl- 
isopelletierine has been prepared. The hydrochloride of the 
di-base has m. p. 156° and decomposes at 160°; the methiodide 
forms cubic gee m. p. 156°; the ozime is a viscous oil, b. p. 
160°/12 mm., which forms a picrate (or possibly mixture of 
picrates), m. p. 106°; the methiodides of the d- and I-bases also 
have m. p. 156°, but depression of the melting point is observed 
when they are mixed with the racemic form. 

Methylrsopelletierine is oxidised by chromic acid in sulphuric acid 
solution to methylisopelletierinic acid, which is shown to be iden- 
tical with 1-methylpiperidine-2-carboxylic acid previously syn- 
thesised by Hess and Liebbrandt (A., 1917, i, 354) in the form of 
its ethyl ester; the air-dried acid (+4H.O) has m. p. 214—-215° 
|hydrochioride, m. p. 205°; platinichloride (+2H,O), m. p. 
218—-219° (decomp.)]; the methzodide of the ethyl ester crystal- 
lises in short rods, m. p. 129—131°; the gold salt, of the metho- 
chlorides of the ethyl ester and of the acid have m. p.’s 88° and 
254° (decomp.) respectively. The methiodide of ethyl 1-metlryl- 
pipecolinate and some of its derivatives have previously been 
described by Willstitter; repetition of his work has, however, 
yielded products identical with those obtained from methyléso- 
pelletierine and differing in their physical constants from those 
described by him. 

Attempts to demethylate methylisopelletierine by cyanogen 
bromide yielded methylisopelletierine methobromide, mm. 


134—-136°, and the expected cyanamide derivative, b. p. 173°/ 
14 mm.; hydrolysis of the 


4 \covms.v2 A \-cvm. latter gave an iminazolone 
| 0 NH 9, | on N — probably annexed 
\JN— CO \_/N—~C(OH) formula. The imino-ketone, 

b. p. 101—102°/14 mm., could, 
however, be obtained by treatment of methylisopelistiorine with 
ethyl azodicarboxylate; it gives a picrate, m. p. 154°, a hydro- 
bromide, slender needles, m. p. 149°, and a hydrochloride, m. p. 
137—-138°, after previous softening. 

isoPelletierine is not methylated by formaldehyde and formic 
acid, but is converted by methyl sulphate into methylsopelletierine ; 
dl- -methylconhydrinone does not appear to be formed in this reac- 
tion. Attempts to convert methylisopelletierine into dl-methy]l- 
conhydrinone by treatment with acetic and hydrochloric acids at 
200°, with glacial acetic acid at 110—120°, with alcohol at 105—115° 


p* 2 
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or with alcoholic sodium ethoxide solution yielded only unchanged 
material and resinous or oily products. H. W. 


The Alkaloids of the Pomegranate Tree. VII. Natural 
Occurrence of isoPelietierine. Kurt Hess (Ber.,31919, 52, (5), 
1005—1013).—During the preparation of the large quantities of 
alkaloids required in the investigation of methylisopelletierine (pre- 

ceding abstract), the author has observed the occur- 
a, rence of dsopelletierine (annexed formula) in small 
Okt amount. The alkaloids are separated in much the 
‘“s same manner as previously described; after removal 
NH ot y-pelletierine by freezing, and of the bulk of pelle- 
tierine as the hydrobromide, the residual material 
is distilled under diminished pressure, when considerable quantities 
of resin are left behind. ‘rhe distillate is treated with ethyl 
chloroformate, and the product is repeatedly fractionated, when, 
after removal of a-l-methylpiperidylpropan-B-one and methyliso- 
pelletierine, a small fraction is obtained, b. p. 150—165°/13 mm., 
which consists of a mixture of the urethanes of pelletierine and 
isopelletierine. When hydrolysed with aqueous-alcoholic sodium 
hydroxide solution, the liberated pelletierine is resinified (the pre- 
parative regeneration of pelletierine from its urethane cannot be 
accomplished at present in spite of many variations in the condi- 
tions of the experiments), whilst the isopelletierine is unaffected 
and is obtained on distillation as an optically-inactive oil, b. p. 
102—107°/11 mm. The picrate has m. p. 152° after previous 
softening, whereas that obtained from isopelletierine formed by 
demethylation of methylisopelletierine (preceding abstract) has 
m. p. 154° after previous softening; mixed m. p. 154°. The hydro- 
bromides of the natural and synthetic bases and mixture of them 
melt at 149°. 

The yields of the various alkaloids from 100 kilos. of the bark 
are approximately as follows: pelletierine, 52°5 grams; y-pelle- 
tierine, 179 grams; methylisopelletierine, 22 grams; isopelle- 
tierine, about 1°5 grams; a-l-methylpiperidylpropan-f-one, about 
1 gram. 

Deine to an error in calculation, the specific rotations of a 
number of salts of pelletierine and methylsopelletierine are incor- 
rectly recorded in a previous paper (A., 1918, i, 404) ; the following 
are the accurate values: d-Pelletierine d-bitartrate, [a]?® + 21°00°, 
fa}! +20°93°; J-pelletierine /-bitartrate, [a}° —20-94°, {a}* 
—21-80°; d-pelletierine sulphate, [a]!§ + 5:°86°, +6-11°; Lpelle- 
tierine sulphate, [a]!* —5-89°; d-methylésopelletierine d-bitartrate, 
fa} + 22°77°; /-methyl/sopelletierine /-bitartrate, [a]!* — 20-83° and 
—22-40°; d-methylisopelletierine sulphate, [a}* +7°64°, 853°; 
/-methylisopelletierine sulphate, -—8-03°; d-methylisopelletierine 
hydrochloride, [a}'8 + 11-08°; /-methylisopelletierine hydrochloride, 
[a]'8 — 10-64°. H. W. 


Some Derivatives of Piperonaldehyde. Rupotr WILKENDOoRF 
(Ber., 1919, 52, [B], 606—616)—I. Quinazoline derivatives.— 
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Piperonaldehyde is nitrated by dropping a concentrated acetic acid 
solution into well-cooled and agitated nitric acid (D 1°41), and then 
converted further into the oxime and reduced to o-aminopiperon- 
aldoxime (Haber, A., 1891, 704). This is reduced by means of 
sodium amalgam and alcohol, the solution being maintained slightly 
acid by the addition of acetic acid, when 6-amino-3 : 4-methylene- 
diorybenzylamine is obtained as an oily base, which forms a 
dihydrochloride, bundles of long, sharp needles, decomp. 
175—180°, and a yellow mono-picrate. When heated with sodium 
formate and anhydrous formic acid, the salt produces wis 
methylenedioxy-3 : 4-dihydroquinazoline, CH,!0.:6H< ye 
which crystallises in bitter needles, m. p. 153°, and forms a hydro- 
chloride, bundles of needles, m. p. 267—268° (decomp.), an almost 
insoluble picrate, m. p. 234°, and an insoluble platinichloride, 
decomp. 235°. When oxidised by alkaline ferricyanide, the base 
yields 6:7-methylenedioxryquinazoline, m. p. 172—173° (after 
vacuum distillation), which gives a jicrate, long, slender, pale 
yellow needles, m. p. 216°, and a _ patinichloride, decomp. 
270—275°, and may be reduced by sodium amalgam to 6:7- 
methylenedioxy-1| :2:3:4-tetrahydroquinazoline. This crystallises 
in glossy leaflets, m. p. 101°, and forms a picrate, terra-cotta- 
coloured tablets, m. p. 172—173° (decomp.). 

The original base forms a triacetyl derivative, C;H;,N,Ac(OAc), 
or C;H,N,Ac,(OAc)-OH, bundles of slender needles, m. p. 
200—201°, when shaken with acetic anhydride in the cold, but 
the benzoyl derivative, CH,:0,:C,;H,(NH,)*CH,*NHBz, m. p. 255°, 
is obtained by the Schotten-Baumann method. 

II. 6-Nitropiperonyl Alcohol.—6-Nitropiperonyl chloride (Robin- 
son and Robinson, A., 1916, i, 167) does not react at all readily 
with potassium carbonate solution, and was therefore converted 
by means of sodium iodide into the todide, 

CH,:0,:C,H;(NO,)-CH.I. 
This crystallises in bundles of elongated, pale yellow needles, m. p. 
97—98°, but it does not irritate the skin, as the chloride does, and 
fails to react with silver oxide. With the idea that the iodine 
atom may have wandered into a ring position, the substance was 
chlorinated, in the expectation that a compound of the type 
R-ICL, would be formed. During the process, however, iodine is 
liberated, and ultimately a dichloro-6-nitropiperonyl chloride is 
formed, either CH,:0,:C,Cl.(NO,)*CH.Cl or 
CCl,-0,:C,H.(NO,)*CH,Cl, 
pale yellow needles, m. p. 139--140°. Both the chloride and the 
iodide react readily with sodium acetate in alcoholic solution to 
form the acetate, tablets, m. p. 150°, which may be hydrolysed 
by boiling with 20% sulphuric acid to 6-nitropiperonyl alcohol 
[6-nitro-3 :4-methylenediorybenzyl alcohol], 
CH,-:0,:C,H,(NO,)-CH.°OH, 
this forming pale yellow crystals, m. p. 121°. The corresponding 
thiocyanate, m. p. 88-—89°, is obtained by the action of potassium 
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thiocyanate on the chloride in boiling alcohol, and may be con- 
verted by treatment with ammonium sulphide into di-6-nitro- 
piperonyl disulphide, [CH,:O,:C,H,(NO,)°CHg],8,, pale yellow 
needles, m. p. 103—104°. J.C. W. 


Formation and Reactions of Imino-compounds. XIX. 
The Chemistry of the Cyano-acetamide and Guareschi 
Condensations. Grorce Armanp Ropert Kon and Jocetyy 
Fietp Torre (T., 1919, 115, 686—704). 


Nitration of Diphenylethylenediamine. Grorce Macponatp 
Bennett (T., 1919, 115, 576—578). 


New Derivatives in the Indole and Indigotin Groups. 
Isatin. I1I. Avucust Atsert and Leopotp Hurrzic (Ber., 1919, 
52, [B], 530—542. Compare A., 1915, i, 595; this vol., i, 99).— 
In the last paper, the behaviour of 1-oxy-2-thiol-3-benzoyloxy-3- 
hydroindole towards phenylhydrazine, and various reactions of the 
product, were described. Similar experiments with f§-naphthy]- 
hydrazine are now recorded. 

o-Nitrobenzaldehyde is converted into its cyanohydrin, from 
which the required material is obtained by benzoylating and then 
reducing with ammonium sulphide and shaking the thioamide with 
dilute hydrochloric acid. 2-Thiol-3-benzoyloxy-1 :3-dihydroindole- 
-1-B-naphthylhydrazone hydrate, 

C,H 
OC, H,,NH-NH-N(OH) <ofsinrc™ OBz, 

forms colourless needles, m. p. 120-—-122° (fuses to a red liquid), 
and reacts with 0°5N-sodium hydroxide to give 1 :1/-bis-B-naphthy!- 
hydrazinoindigotin, which crystallises in dark red, lanceolate 
needles, m. p. 228° (decomp.), gives a brown sulphate which is 
easily hydrolysed, and changes into the bluish-red salt of the 
enolic form when covered with concentrated sodium hydroxide. 
The presence of two carbonyl groups is revealed by the formation 
of a bisphenylhydrazone, bundles of pale yellow needles, m. p. 
183°, and the dihydrochloride of a di-anil, wine-red needles, m. p. 
202°. The N:N’-dihenzoyl derivative, 


CO 
CHA (NH-NBr-C,H,)>~ O<N (NEL ‘NBz-C,,H,)> Co 


is obtained by boiling the indigotin with 10V-sodium hydroxide 
until it is completely changed into a bluish-red powder, and then 
shaking with benzoyl chloride in the cold; it forms sharp, yellow 
needles, m. p. 184°, and gives a yellow bisphenylhydrazone, 
CyoHygO2Ny9,2H,O, m. p. 140—142° (after some decomposition at 
107°). <A tetrabenzoyl derivative, 


B penetiemcm 
on, <f coc G(OB2) >on, 


N(:N-NBz:C,,H,) N(:N-NBz:C,,H.) 


is formed if an excess of benzoyl chloride is employed; it erystal- 
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lises in red needles, m. p. 166°, and gives the above phenylhydrazone 
of the dibenzoyl derivative when warmed with phenylhydrazine. 

1 : 1/-Bis-8-naphthylhydrazinoindigotin suffers reduction by 
ammonium sulphide to indigotin, and by zine dust and sodium 
hydroxide to 1:1/-diaminoindigotin, which is readily converted into 
indigotin-1:1/-imide. The acety] derivative of this crystallises in 
bluish-violet needles, m. p. 212° (loc. cit.), and the oxime fuses 
and resolidifies at 290°. Reduction with zinc and acetic acid gives 
B-naphthylamine and the lactim form of isatin, for phenylhydr- 


azine precipitates the a-phenylhydrazone, OH, <OoSo:Nn *NHPh 
(Heller, A., 1907, i, 442). J. C. W. 


Preparation of Hydantoins. CuemiscHe Fasrik von HEYDEN 
(D.R.-P. 309508; from Chem. Zentr., 1919, ii, 262).—The method 
depends on the action of hypohalogenites on C-C-arylalkylcyano- 
acetamides. Thus, the sodium compound of phenyleyanoacetamide 
reacts with ethyl iodide to form phenylethyleyanoacetamide, 
crystals, m. p. 116°, which is dissolved by sodium hypobromite 
solution and yields, after short warming, phenylethylhydantoin, 
small, shining needles, m. p. 201—202°. Phenylallylhydantoin is 
similarly prepared. The arylalkylhydantoins are useful soporifics. 

H. W. 


Preparation of Hydantoins. CuemiscHe Fasrik von HEYDEN 
(D.R.-P. 310426, additional to D.R.-P. 309508; from Chem. 
Zentr., 1919, ii, 262. Compare preceding abstract).—The pre 
paration is effected by the action of hypohalogenites on malon- 
amide. Thus, diethylmalonamide and potassium hypobromite 
yield diethylhydantoin. Phenylethylmalonamide, prepared from 
phenylethylcyanoacetamide and concentrated sulphuric acid at 
125°, forms small leaflets, m. p. 124° (decomp.), and is converted 
by sodium hypobromite after some hours into phenylethy]l- 
hydantoin, m. p. 201°; if the solution is acidified immediately 
after solution of the amide, a chlorinated amide, 

NH,°CO-CEt,-CO-NHCI, 
colourless needles, m. p. 152°, is obtained when hypochlorite is 
used. Diallylmalonamide yields C-C-diallylhydantoin, colourless 
needles, m. p. 204°. H. W. 


Reduction of the NitrileGroup. J.J. Biocn (J. Soc. Chem. 
Ind., 1919, 38, 118—-120).—The author describes a series of un- 
successful attempts to reduce the nitrile group in 5-cyanomethy]l- 
benziminazole and 5-cyanomethyl-2-methylbenziminazole (Maron, 
Kontorowitsch, and Bloch, A., 1914, i, 684) to the amino-group. 
With sodium and alcohol, reduction proceeds mainly according to 
the scheme: R-CH,-CN + Na+ H=R-CH,+NaCN; with palladium 
hydrosol, with acetic acid and iron, sodium amalgam, aluminium 
amalgam, or zinc dust, only traces of base are obtained. The use 
of mineral acids causes hydrolysis of the nitrile. 2-Methyl- 
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iminazolylphenylacetic acid, CO,H-CH,C,H;< yy, > ‘Me, has 


m. p. 218—219° (anhydrous), 117° (+2H,O); the mercurte salt 
decomposes without melting at 230°. 

Reduction of benzyl cyanide with sodium and alcohol gives 
phenylethylamine in 35—40% yield, the process being improved 
by the addition of toluene. Toluene, ammonia, methylamine, and 
sodium cyanide are always formed, the two main reactions being 
the normal reduction to the amine, and CH,Ph-CN +Na+H — 
PhCH, +NaCN (compare Johnson and Guest, A., 1909, i, 784). 

a, W 


Improvements in the Production of a Colouring Matter 
(N-Dihydro-1 : 2:2’: 1'-anthraquinone-azine). James Mortoy, 
ARTHUR GILBERT DanpripGE, and Morton Sunpovur Fasrics, Lrp. 
(Brit. Pat., 126112).—The substitution of potassium chlorate for 
potassium nitrate in the preparation of -dihydro-1:2:2/:1’- 
anthraquinone-azine from 2-aminoanthraquinone by fusion at 250° 
with potassium hydroxide and an oxidising agent (see Brit. Pats., 
3239, 22762 of 1901) results in an improved yield of dye of much 
greater purity, which dyes cotton to much brighter shades than 
can be obtained with the impure dye prepared by the older method. 
[See, further, 7. Soc. Chem. Ind., 1919, July.| G. F. M. 


Structure of Hydroxyquinacridone. Wz». BaczyNski and 
Sr. von Nrementowski (Ber., 1919, 52, [B], 461—484. Compare 
A., 1896, i, 261).—The hydroxyquinacridone obtained by the con- 
densation of anthranilic acid with phloroglucinol might have either 
a linear structure like anthracene or an angular structure like 
phenanthrene. Decisive evidence has been very hard to find, but 
the authors are now able to show that the annexed, angular, or 
“B” structure is correct, which is in keeping with the results of 

many other syntheses of quinoline derivatives 
NH CH with at least three nuclei. 
A\N/\/\NC-OH In the first place, the condensation product 
of phloroglucinol with o-aminobenzaldehyde 
pr, “\7\co was shown to be 4-hydroxy-8-quinacridine, 
0° on | because it could be oxidised to a diketone 
“7 ~\. which condensed with o-phenylenediamine, and 
was therefore. an _ odiketone. Similarly, 
\\/  hydroxyquinacridone may be oxidised by boil- 
ing with chromic and acetic acids, or 6% nitric 
acid, to diketo- B quinacridone, 
’ NH:-C:CO-CO:C--CO 
Cs H.<oo-H said —C.N qos H,, 


which is a microcrystalline, red powder, m. p. 374° (decomp.), 
sparingly soluble in boiling quinoline or nitrobenzene, freely soluble 
in concentrated sulphuric acid, from which it may be precipitated 
again by dilution, otherwise insoluble. Unfortunately, it does 
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not react in the desired way with o-phenylenediamine, this reagent 
usually causing reduction to dihydroxy-8-quinacridone (see 
below). It does react with aniline, however, giving two anzils, 
C,H,;03N3,3H,O, one soluble in ethyl acetate, forming almost 
black crystals, m. p. 210—230°, and an insoluble one, also black, 
m. p. 320°. 

Oxidation with nitric acid was then tried, with the idea of 
obtaining recognisable degradation products, but the results were 
confused by the readiness with which nitration takes place. Boil- 
ing the original compound with an acid of D 1°2 gives an 80% 
yield of a nitrohydroxy-B-quinacridone, crystallising from boiling 
nitrobenzene in chestnut-brown needles, m. p. 330°. If the di- 
ketone is boiled with an acid of D 1°12, it gives a nitrodiketo-B- 
quinacridone, which is best obtained from the above nitrohydroxy- 
* compound by oxidation with chromic acid; it crystallises from 
nitrobenzene in yellow filaments, m. p. 340° (decomp.). <A dinitro- 
diketo-B-quinacridone, Cs,H,O,N,,H,O, orange leaflets, m. p. 200°, 
is obtained if the diketo-compound is boiled with an acid of D 1:2. 
When the hydroxyquinacridone is boiled with 6% nitric acid 
(D 1°033), the main product is the diketo-derivative (above), but 
small quantities of a dibasic acid are formed as well. This gives 
the fluorescein reaction with resorcinol, and is therefore an 
o-dicarboxylic acid, formed by the destruction of one of the out- 
side rings. Benzo-m-phenanthrolindicarborylic acid, as it is called, 


NH-0-CH:C(OH)-C-CO-C-CO,H 
| ~ 
CH<Go-C ——C-NH-C-C0,H 
CO, H-C-NH-C-CH:C(OH)*C-CO 
" Li I! | 
CO,H-C-Co-C ——C-nHo ss 


crystallises from acetone in pale yellow needles, m. p. 283° 
(decomp.), forms a silver salt, H,O, a pale yellow barium salt, 
3H,0O, and | a dark brown compound, decomp. 160—170°, of the 
ae CO-C,,H,0,N, 
rmula, | __ bo, H,(OH), 1 
Better results in the oxidative degradation of the compound 
were obtained with permanganate. If the hydroxyquinacridone is 
suspended in water and gradually mixed with a saturated solution 
of permanganate, it is oxidised to a dibasic acid, quinacridonic 


acid, C,H fa i tainlacte i: 3 om 5,H, (or its tautomeride), 


which is a white, microcrystalline powder, becoming orange at 
240—255°, soft at 375°, and molten at 385°. It forms an 
ammonium salt, a barium salt, 3H,O, an ethyl hydrogen salt, 
almost white nodules, m. p. 240° (decomp.), an ethy/ ester, canary- 
yellow, hexagonal tablets, m. p. 417° (corr.), and an anhydride 
(by heating at 300°), erystallising in tufts of white needles, m. p. 
437° (decomp.). When heated with hydrochloric acid in a sealed 
tube, it yields 4:4!-dihydroxy-3: 2!-diquinolyl, in very slender 
needles, m. p. 430°, which dissolves in ammonia and alkali hydr- 


or 


, when fused with resorcinol. 
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oxide solutions with intense blue fluorescence, and is also soluble 
in the more concentrated solutions of hydrochloric acid. The 
potassium salt, 6H,O, is obtained when a solution containing 
1 part in 120 parts of boiling 20% potassium hydroxide is cooled. 
The chief evidence in the whole argument is the fact that this 
dihydroxy-compound or the quinacridonic acid yields the known 
3: 2/-diquinolyl, Oleh. meen TM when distilled with 
zinc dust. 

The manganese dioxide sludge obtained in the oxidation of the 
hydroxyquinacridone with permanganate contains unchanged 
material and the diketoquinacridone. The latter is easily reduced 
by sulphurous acid in this condition (not so when previously 
isolated and dried), and the dihydroxy-B-quinacridone so 
formed can be extracted with alcoholic potassium hydroxide; it 
crystallises in brownish-yellow granules, decomp. 425°. 

Various products are obtained by the action of potassium hydr- 
oxide on 4:5-diketo-8-quinacridone. Boiling with alcoholic solu- 
tions gives quinacridonic acid ; prolonged boiling with 2°5% aqueous 
solutions produces the pale yellow diquinolonyleneglycollic acid, 
OF <oo_ ee which loses carbon 
dioxide on heating and changes into diguinolonylenecarbinol, 
orange-red needles, m. p. 456—459° (potassium salt, red needles, 
with 2H,0). J.C. W. 


Syntheses of 1 :3-Dihydroxybenzo-2 : 5-naphthyridine 
[1 : 3-Dihydroxy-2 : 5-naphthadiazine| and a New Angular 
System of Five Nuclei, namely, Diquinopyridone. Sr. von 
NIEMENTOWSKI and Ep. Sucnarpa (Ber., 1919, 52, [B], 484—492). 
—The condensation of o-aminobenzaldehyde with 2:4 : 6-trihydroxy- 
pyridine or glutazine differs somewhat from the reaction given by 
anthranilic acid (A., 1917, i, 477). Besides the expected 
1 : 3-dihydroxy-2 :5-naphthadiazine (I), there is also formed a new 
pentacyclic compound, “diquinopyridone”’ (II). The former is 

OH O 
/\/\/\x /\/\/Ns 


| Jor | | J 
\ALA4 YY \s 


\7\ 
| | 


(1.) (IT.) 


practically insoluble in glacial acetic acid, but readily soluble in 
alkali hydroxides, whereas conditions are reversed in the case of 
the second compound. 

1 :3-Dihydroxy-2:5-naphthadiazine (called “1 : 3-dihydroxy- 
benzo-2 :5-naphthyridine’’) crystallises in scarlet, needle-like aggre- 
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gates of small prisms, m. p. 375° (decomp.), and forms a yellow 
hydrochloride, 05H,O, a mono-acetyl derivative, glistening, 
golden-yellow, rectangular plates, m. p. 350° (decomp.), a mono- 
benz oyl derivative, very thin, long, golden-yellow needles, with 
1AcOH, m. p. 295° (decomp. ), and a p-nitrobenzeneazo-compound, 
brownish-yellow needles, m. p. 360° (decomp.). It is decomposed 
by heating with hydrochloric acid in a sealed tube into 2-methyl- 
quinoline and 2-methylquinoline-3-carboxylic acid, and by boiling 
with 25% sodium hydroxide into 3-carboxy- 
O quinolyl-2-acetic acid (?), 
ci ee CO,H-C,H;N-CH,°CO,H. 

O\/\S/ \Nii Because of its deep red colour and _ its 
F behaviour towards acyl chlorides and hydro- 
WNY lytic agents, the compound may probably have 
a quinonoid configuration (annexed formula). 
Diquinopyridone (II) crystallises in pale straw-yellow needles, 
m. p. 312—314°, and forms a dihydrochloride, but no acyl deriv- 

atives. J.C. W. 


Vat-like Reduction Products of the Triphenylmethane 
Dyes. Hetvrica Wieranp (Ber., 1919, 52, [B}, 880—886,. Compare 
this vol., i, 99).—The basic triphenylmethane dyes are readily 
reduced by sodium hyposulphite in aqueous-alkaline solution to 
colourless salts, which are re-oxidised to the dyes with extra- 
ordinary rapidity by air; the property is shared by the acid dyes 
such as aurin, the phthaleins, and fluorescein, which, however, are 
somewhat more slowly attacked by the alkaline reducing agent. 
The pure sodium salts have been isolated in the cases of crystal- 
violet and malachite-green, and appear to be derived from the 
triarylmethanesulphinic acids or the isomeric sulphoxylic esters ; 
apparently, the first stage of the reaction consists in the addition 
of -SO,Na groups at either end of the quinonoid system, followed 
by the elimination of sulphur dioxide and sodium chloride. When 
the sulphinates are heated with an excess of alkali, the solutions 
lose their autoxidisability ; in the case of the basic dyes, the leuco- 
base is precipitated, whilst the solution derived from the acid 
dyes contains the leuco-compound. The sulphinic group is 
eliminated as sulphite. The course of the autoxidation has not 
been definitely elucidated; the main portion of the sulphoxy! 
group is removed as sulphite, and the precipitate which is formed 
contains considerable quantities of carbinol, which, however, is not 
a primary product of the change. H.W. 


Pyrimidines. AprtHeip von Merkarz (Ber., 1919, 52, [B}, 
869—880).—2 :4:6-T'richloro-5-ethylpyrimidine, plates or long 
rods, m. p. 75—77°, is prepared by the action of phosphoryl 
chloride on sodium ethylbarbiturate (+2H,O from aqueous solu- 
tion); it is converted by concentrated alcoholic ammonia at the 
ordinary temperature into 2:6-dichloro-4-amino-5-ethyl pyrimidine, 
needles, m. p. 214—216°. Fuming hydriodic acid reduces the 
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latter substance to 6-iodo-4-amino-5-ethylpyrimidine hydriodide, 
m. p. 204—206°. The corresponding base forms small needles, 
m. p. 191—193°, and yields a crystalline hydrochloride, platini- 
chloride, and aurichloride ; when treated with zinc dust and water, 
it gives the zinc double salt of 4-amino-5-ethylpyrimidine, needles, 
m. p. 233—235°; the free base has m. p. 163° and yields crystal- 
line auri- and platini-chlorides. ‘The presence of the amino-group 
in position “4” in the pyrimidine ring follows from the non- 
identity of the compound with 4:6-dichloro-2-amino-5-ethyl- 
pyrimidine, which is synthesised in the following manner. 
Guanidine is condensed with ethyl ethylmalonate to form 2-amino- 
4 :6-dihydroxy-5-ethyl pyrimidine, which is converted by phosphory] 
chloride into 4 : 6-dichloro-2-amino-5-ethyl pyrimidine, needles, m. p. 
191—192°; the latter is reduced by zinc dust to 2-amino-5-ethyl- 
pyrimidine, m. p. 142—143°, which forms double salts with 
mercuric, gold, and platinic chlorides. 6-Chloro-2 : 4-diamino-5- 
ethylpyrimidine is prepared by the action of alcoholic ammonia 
on 2:4:6-trichloro-5-ethylpyrimidine or 4: 6-dichloro-2-amino-5- 
ethylpyrimidine; it forms plates, m. p. 183° (the hydrochloride, 
needles, the platinichloride, yellow octahedra, and the jicrate are 
described), and is reduced by hydriodic acid and phosphorus to 
2:4-diamino-5-ethyl pyrimidine, m. p. 149—151°. 4:6-Diamino-5- 
ethylpyrimidine forms double pyramids, m. p. 233--235°; the 
hydrochloride, nitrate, long needles, aurichloride, small, yellow 
needles, and platinichloride, yellow rods, are described. 2:4:6- 
Triamino-5-ethylpyrimidine, m. p. 190° (corr.), is obtained from 
2:4:6-trichloro-5-ethylpyrimidine and alcoholic ammonia at 210°, 
and is most readily purified by means of the nitrate; it separates 
from water +1H,O, gives a readily soluble hydrochloride, 
C,H,,N;,2HCl, a platinichloride, yellow needles, an aurichloride, 
minute needles, and a crystalline picrate. 

The action of an alcoholic solution of sodium methoxide on 
2:4:6-trichloro-5-ethylpyrimidine leads to the successive replace- 
ment of the three chlorine atoms by the methoxy-group, whereby 
(probably) 2: 6-dichloro-4-methoxy-5-ethyl pyrimidine, small needles, 
m. p. 55—57°, 6-chloro-2:4-dimethoxry-5-ethylpyrimidine, long, 
colourless needles, m. p. 33—34°, and 2:4:6-trimethoxy-5-ethyl- 
pyrimidine, slender needles, m. p. 67-—68° (crystalline salts with 
gold, platinic, and mercuric chlorides), are formed. The constitu- 
tion of the second of these substances follows from its reduction 
to 2:4-dimethoxy-5-ethylpyrimidine, b. p. 234—236° (corr.) (the 
aurichloride and platinichloride salts are crystalline), and demethy! 
ation of the latter to 5-ethyluracil, m. p. 300-—-303° (decomp.). 

Attempts to prepare derivatives of 4-phenyl-6-methylpyrimidine 
by the condensation of benzoylacetone with carbamide did not lead 
to the desired result; by using thiocarbamide, however, the thiol- 
pyrimidine was readily prepared, in which the mercapto-group 
was replaced by the hydroxy-group by treatment with dilute 
aqueous-chloroacetic acid solution in accordance with the directions 
of Wheeler and Liddle (A., 1908, i, 692); it is interesting to note 
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that the thioglycollates, assumed by these authors to be formed as 
intermediate products, are actually isolated in the present instance. 
2-Thiol-4-phenyl-6-methylpyrimidine forms amber-coloured rhombs, 
m. p. 199—200°; 4-phenyl-6-methylpyrimidine-2-thioglycollate has 
m. p. 85°; 2-hydroxy-4-phenyl-6-methylpyrimidine crystallises in 
yellow needles, m. p. 228—229° (hydrochloride, long needles; 
pierate, crystalline aggregates; platinichloride, granular; auri- 
chloride, small needles). 2-Chloro-4-phenyl-6-methyl pyrimidine has 
m. p. 50—-51° (hydrochloride, colourless needles) ; it is reduced by 
hydriodic acid and red phosphorus to 4-phenyl-6-methyl pyrimidine, 
m. p. 44—45° (hydriodide, yellow crystals; the awrichloride, 
platinichloride, and ycrate are crystalline). H. W. 


Condensation of 1-Phenyl-3-methylpyrazol-5-one with 
Anhydrides. Sarar Caanpra CHATTERJEE and ANANDA KisHore 
Das (J. Amer, Chem. Soc., 1919, 41, 707—709).—Antipyrine con- 

‘ denses with phthalic anhydride 
sO) (2 mols. to 1) at 180° to form 
CH <0 a compound of the annexed 

_— “,% formula, which crystallises in 
NPi-C qy_-CVU--NPh _ bright red needles, m. p. 212°. 
Nome? CH CH<oMe:N Succinic anhydride at 165° 

gives a similar compound, m. p. 
184°. Benzoic and camphoric anhydrides give no definite products. 


+. & BW. 


Condensation Products from Amine Salts, Formaldehyde, 
and Antipyrine. U. Mannicu and B. Karner (Arch. Pharm., 1919, 
257, 18—33. Compare Mannich and Krdésche, A., 1913, i, 101). 
—Antipyrine and formaldehyde react readily with the salts of 
secondary and primary, but not of tertiary, amines in aqueous 
solution, forming salts in which the hydrogen atom attached to 
the 4C-atom of antipyrine is replaced by the methyl group. (For 
the radicle, -CH,°C,,H,,ON., the nomenclature antipyrinomethyl- 
is proposed.) Direct condensation between formaldehyde and anti- 
pyrine can frequently be completely prevented or hindered by 
addition of a small quantity of pyramidone to the mixture. The 
substances behave similarly to those obtained from ammonium 
chloride, and are decomposed into the constituents by sulphurous 
acid. The new bases are somewhat closely allied to pyramidone, 
but, however, do not show any antipyretic action. Their form- 
ation appears to depend on the mobility of the hydrogen atom 
influenced in antipyrine by the proximity of the double bond and 
the carbonyl group; attempts to obtain similar derivatives from 
substances similarly constituted in this respect failed in the cases 
of 1-phenyl-3-methylpyrazol-5-one, 1-phenyl-5-methylpyrazol-3-one, 
dimethylaniline, and barbituric acid, but succeeded with malonic 
acid and its monoalky] derivatives and with 1-phenyl]-2 :5-dimethyl- 
pyrazol-3-one. The following — = are described : 


OH,: 1» ~~ small 
NMe-OMe? © H,"NMe,, sma 


anti pyrinomethyldimethylamine, 
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prisms, m. p. 93—94°, which do not yield the colour reactions of 
antipyrine, and are decomposed into other components by 
boiling dilute hydrochloric acid (10%) or by sulphurous acid; 
hydrochloride, fine needles, m. p. 208°. Bisantipyrinomethylmethyl- 
amine, NMe(CH,°C,,H,,ON,)o, needles (+ 2H.O),m. p. 111° Anti- 
pyrinomethyldiethylamine, short prisms, m. p. 68°. Bisantipyrino- 
methylethylamine, slender needles, m. p. 143°. Bisantipyrino- 
methylallylamine, shining prisms, m. p. 163° (the base unites with 
two atoms of bromine in chloroform solution, but the product is 
not crystalline). Fthyl bisantipyrinomethylaminoacetate, needles 
grouped in rosettes, m. p. 174°. Bisantipyrinomethyl-ac-tetrahydro- 
B-naphthylamine, small, shining leaflets, m. p. 217°. Antipyrino- 
methylpperidine, plates, m. p. 99°. Antipyrinomethyltetrahydro- 
quinoline, slender needles (+1H,O), m. p. 153°. Bisantipyrino- 
methyl-w-aminoacetophenone, slender needles, m. p. 93°; hydro- 
chloride, small leaflets, m. p. 96°. Tetra-antipyrinomethylethylene- 
diamine, shining prisms, m. p. 179°. Bisantipyrinomethyl piper- 
azine, m. p. 248° (prisms+4:5H.,O). Antipyrinomethylmethyl- 
aniline, small prisms, m. p. 140°. isoAntipyrinomethyldimethy/l- 
NPh-CMex. c.CH,-NMe,, small prisms (+ 1H,0) 66° 
’ NMe—-CO ) 2° NMC, § prisms ( + 9 , Mm. p. a 
Condensation products could not be isolated from antipyrine, 
formaldehyde, and hydrazine hydrochloride or guanidine hydro- 
chloride respectively. a. WW. 


Preparation of Monoazo-dyes. FarBENFABRIKEN VoRM. FRiepr. 
Bayer & Co. (D.R.-P. 309951; from Chem. Zentr., 1919, ii, 179).— 
Diazotised 5-nitro-2-aminobenzamides, in which the two hydrogen 
atoms of the amino-group are replaced by alkyl, aryl, or aralkyl 
groups, are coupled with the sulphonic acids of 8B-naphthylamine or 
its derivatives in acid solution. The products dye wool in red to 
violet shades from an acid bath, and the dyes are fast to light and 
rubbing. The nitro-2-aminobenzamides are obtained by the action 
of secondary aliphatic or aromatic amines on nitroisatoic acid. The 
following individual members are described: 5-nitro-2-aminobenz- 
methylanilide, m. p. 183—184°; 5-nitro-2-aminobenzethylanilide, 
m. p. 144—145°; 5-nitro-2-aminobenzdimethylamide, m. p. 
213—214°; 5-nitro-2-aminobenzpiperidide, m. p. 163—164°; 
5-nitro-2-aminobenzethyl-o-toluidide, m. p. 147—148°.  H. W. 


Formation of Diazoamino-compounds from £-Naphthyl- 
amine. Grorce MarsHatt Norman (T., 1919, 115, 673—679). 


Extension of the Theory of Isoelectric Point. Competitive 
Action of other Ions with H’- and OH’-Ions in the Precipita- 
tion of Denatured Albumins. Leonor Micwaetis and Perrer 
Rona (Biochem. Zeitsch., 1919, 94, 225—-239).—The coagulation 
of denatured albumins is dependent on the hydrogen-ion concen- 
tration. Salts may exert a two-fold action. First, it is shown 
that other ions than H* and OH’ ions may exert an influence on the 
process. In general, anions displace the optimal hydrogen-ion con- 
centration for flocculation towards the acid side, whereas cations 


amine 
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exert an opposite effect. The action of the ions is in accordance 
with the ionic series. Secondly, there may be an inhibition or 
strengthening of the maximal precipitation at the isoelectric point, 
as compared with the maximum precipitation in the absence of 
salts. The earths exert the strongest inhibitory influence, that of 
the alkalis being less, whilst the heavy metals bring about the 
reverse effect. Of the anions, chlorine and bromine inhibit, whereas 
the iodine and CNS ions do not. These actions are a result of a 
competitive process between other ions and the H* and OH’ ions 
for the protein, which can bind or adsorb them in different amounts. 
Further knowledge must be based on a systematic investigation of 
the adsorption of ions by simple adsorbents. J.C. D. 


Lysine as a Hydrolytic Product of Hordein. Cart O. Jonns 
and A. J. Finxs (J. Biol. Chem., 1919, 38, 63—66).—Analyses of 
hordein by the method of Van Slyke indicate that the basic amino- 
acids are present in the following proportions: cystine 1-°18%, 
arginine 2°82%, histidine 2°27%, and lysine 0°89%. The free 
amino-nitrogen present in this protein corresponds with one half the 
lysine nitrogen. 

These values agree with those representing the distribution of the 
basic amino-acids in gliadin from wheat. J.C. D. 


Casein. L. A. Maynarp (J. physical Chem., 1919, 23, 145—153). 
—The author has repeated and confirmed the work of Plimmer and 
Bayliss (A., 1906, i, 325) on the action of 1% sodium hydroxide on 
casein. It is also shown that the phosphorus of the casein mole- 
cule is split off and changed into a soluble inorganic form by the 
action of 1% sodium hydroxide at 25° for long periods of time. 
At the same time, the loosely combined sulphur is also split off. 
On the addition of acids to the sodium hydroxide digest at the 
end of the digestion, a white precipitate is obtained which, although 
not identified, has been examined with reference to its dissimilarity 
from casein. It exhibits colloidal properties similar to those of 
casein as regards its behaviour with acids and bases. It responds 
to the various protein tests in the same way as casein, and is 
similarly precipitated by salts. Its solubility in various reagents 
is markedly different from that of casein, and a solution in lime- 
water is quite different from a similar solution of casein. When 
phosphoric acid was introduced into a lime-water solution, in 
such a way as not to destroy the colloidal solution, a milky solu- 
tion was obtained which, on heating, behaved in the same way as 
a lime-water solution of casein. This reaction furnishes evidence 
in support of the hypothesis that the white colour of milk is due 
to the peptisation of calcium phosphate by the colloids in the milk. 
Attempts to cause this substance to adsorb phosphoric acid were 
unsuccessful, but the experiments do not necessarily show that such 
a combination is not present in casein, for both sulphur and 
albumoses are also split off by sodium hydroxide, and it may be 


that their presence is essential for the adsorption of phosphorus. 
J. F. 8. 


i. 360 ABSTRACTS OF CHEMICAL PAPERS. 


Hemocyanin. I. Reduction of Oxyhzemocyanin by 
Physical and Biological Means. Fitirpo Borrazzi (J. Physiol. 
Pathol. gén., 1919, 18, 1—7).—According to Alsberg and Clark 
(A., 1915, i, 67), oxyhemocyanin of Limulus scarcely gives up any 
oxygen in a vacuum. The author finds this to be the case for 
Octopus blood, unless it is exposed in thin layers to a very high 
vacuum, when it is slowly, but completely, decolorised by loss of 
oxygen. This reduction is also effected by the living leucocytes, 
even if they are collected as a deposit by centrifuging. If the 
leucocytes are killed by acids, chloroform, ether, formalin, or are 


completely removed after centrifuging, the blood remains blue. 
G. B. 


An Optically Inactive Sodium Nucleate. R. Fruicen 
(Zettsch. physiol. Chem., 1919, 104, 189—210).—The preparation 
of a sodium salt of thymus-nucleic acid is described which is optic- 
ally inactive and will not gelatinise. On the addition of acids, 
the activity and power of gelatinisation return, and the changes 
are reversible. The acid groups which hold the sodium in the 
alkaline salt must be very weak, for the addition of carbon dioxide 
or acetic acid results in the formation of the active salt. A number 
of observations are recorded which indicate that the structural 
changes which underlie the changes in physical properties may 
occur without corresponding changes in the degree of dissociation 
of the weak acid groups. It is suggested that these groups are not 
free in the active molecule, but that they are bound in a form 


which is sensitive to alkalis, acids, or rise in temperature. 
J. C. D. 


Adenine Mononucleotide. Watrer Jones and R. P. Kennepy 
(Journ. Pharm. Exp. Ther., 1919, 18, 45—53. Compare this vol., 
i, 294).—When a neutral or faintly alkaline solution of nucleic 
acid is oxidised with potassium permanganate, the various groups 
are destroyed in a definite order, and a residue is obtained from 
which no cytosine, uracil, or guanine can be isolated after acid 
hydrolysis. From this residue, an adenine mononucleotide has 
been isolated crystallising in needles, and giving rise to a crystal- 
line brucine salt, m. p. 173—174°. On the grounds that the 
nucleotide is a dibasic acid and that it yields adenine on mild acid 
hydrolysis at a much more rapid rate than it does phosphoric acid, 
it is concluded that the structure must be 

PO(OH),*O-C;H,O.°C;H,N,. 
This formula is in accordance with everything that is known of 
the substance. J. C. D. 


The Effect of Hydrogen Ion Concentration on the Lique- 
faction of Gelatin. Harrison E. Parren and Atrrep J. JOHNSON 
(J. Biol. Chem., 1919, 38, 179—190).—The setting of gelatin is 
influenced by the hydrogen-ion concentration of the medium, and 
unless the gelatin is destroyed, this effect is probably reversible. 
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Gelatin in the concentrations used is not without effect on the 
buffer solutions, displacing the », in such a manner as would be 
expected from an aggregate of amino-acids acting amphoterically. 


New Theories of the Formation and Action of Diastase. 
J. WoutcemutxH (Biochem. Zeitsch., 1919, 94, 213—224).—The 
author cannot confirm the work of Biedermann (A., 1916, i, 62), 
who found a diastatic action in boiled starch solution. He is also 
unable to confirm the experimental results of Woker (A., 1916, 
i, 61, 447), who claimed that formaldehyde could exert a diastatic 
action. The severe criticisms of the latter author's work advanced 
by Kaufmann (A., 1916, i, 62) are supported. A quantitative 
recovery of starch may be effected after treatment with form- 
aldehyde for twenty-four hours if the aldehyde is removed by 
phenylhydrazine and alcohol. The starch so recovered gives the 
typical reactions. The action of the formaldehyde must be, as 
Kaufmann suggested, due to a combination with the groupings 
which react. with iodine. J.C. D. 


Fixation of Formaldehyde by Enzymes. Tu. Bokorny 
(Biochem. Zeitsch., 1919, 94, 69—77).—The fixation of form- 
aldehyde by emulsin was studied quantitatively, and from the 
amount found, assuming that combination of the aldehyde and free 
amino-groups in the emulsin occurs, it is estimated that 4% of the 
enzyme is represented by such groups in a reactive state. Previous 
experiments (A., 1915, i, 1018) gave a lower percentage, but this 
may be due to differences in the purity of the two preparations. 
The author interprets these and other results as evidence that 
emulsin po a protein nature. J. C. D. 


Biochemical Synthesis of Cellobiose by means of Emulsin. 
Em. Bourqvetor and M. Brive, (Compt. nend., 1919, 168, 
1016—1019).—From the residue left, after extracting gentiobiose 
and the mono- and di-glucosides of ethylene glycol obtained in the 
action of emulsin on a mixture of ethylene glycol, dextrose, and 
aqueous alcohol (see this vol., i, 137), the authors have now isolated 
and characterised cellobiose. W. G. 


Oxidising Enzymes. I. The Nature of the ‘‘ Peroxide "’ 
Naturally Associated with certain Direct Oxidising Systems 
in Plants. Murie. WuHeELpaLe Onstow (Biochem. J., 1919, 13, 
1—9).—If the tissues of certain plants (pear, potato, apple, and 
greengage) which give direct oxydase reactions are extracted with 
alcohol, something is removed which is part of the system 
responsible for the reactions. An aqueous extract of the alcohol 
insoluble fraction will not darken on exposure to air, nor will it 
give a blue coloration with guaiacum tincture until hydrogen per- 
oxide is added. If these aqueous extracts, which contain the 
peroxydase, are treated with catechol or protocatechuic acid, they 
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darken on exposure and will give the guaiacum reaction. The pear 
oxydase added to a crude solution of caffeic acid, followed by 
guaiacum tincture, gave a blue colour. There is reason to believe 
that the tissues of all plants which turn brown on injury and 
give the direct reaction with guaiacum will behave in the same 
manner with catechol and subsequently towards guaiacum. 
Tissues of plants which normally do not give the direct oxydase 
reactions failed to yield extracts which oxidised catechol. It is 
possible that tannin may exert an inhibitory action in some cases. 
A substance is extracted from pears and potatoes by hot alcohol 
which is precipitated by lead acetate, is soluble in ether, and gives 
the reaction with ferric chloride and sodium carbonate character- 
istic of the orthodihydroxy-grouping of catechol. 

The direct oxydases of plants prepared by precipitation of the 
expressed juices with alcohol have been termed laccases, but it 
appears probable that these complexes are precipitates containing 
the crude peroxydase and, in addition, the oxidised aromatic sub- 
stance in an adsorbed condition. The conception of the oxydase 
system as formulated by Bach and Chodat is extended. The direct 
oxydase system in the pear fruit and potato tuber is due to the 
presence of peroxydase and an aromatic substance, giving reactions 
characteristic of the catechol grouping. On injury, the per- 
oxydase activates the oxidation of the aromatic substance, with 
the formation of a peroxide. The peroxide—peroxydase system so 
formed will then give a blue coloration with guaiacum. 


J.C. D. 


Physiological Chemistry. 


Non-protein Nitrogen of Human Blood. Jon. Feict 
(Biochem. Zeitsch., 1919, 94, 84—-128).—A detailed discussion of 
the significance of variations in the non-protein nitrogen of the 
blood, with especial reference to pathological conditions. 


J. C. D. 


Formation of Glycogen and Sugar at the Expense of Fats. 
RapuaEL DuBois (Compt. rend. Soc. Biol., 1918, 81, 689—691; 
from Chem. Zentr., 1919, i, 113).—The author’s experiments, since 
1888, with the marmot lead him to the conclusion that sugar and 
glycogen can be formed directly from fats and indirectly from 
proteins. H. W. 


The Fat-soluble Accessory Substance. I. Its Nature and 
Properties. Jack Crcit Drummonp (Biochem. J., 1919, 13, 
81—-94).—The fat-soluble accessory growth-promoting factor as 
present in animal fats is not as stable to high temperatures as has 
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been assumed. The growth stimulating action of the factor present 
in butter and whale oil may be destroyed by exposure to a tempera- 
ture of 100° for as short a time as one hour. Lower temperatures 
may cause destruction, but the process is not so rapid. In the 
case of whale oil, exposure to 37° for several weeks was found to 
cause a great deterioration in the amount of the accessory factor 
present. As far as could be ascertained, this was not due to 
changes of an oxidative or hydrolytic nature. The vitamine is not 
extracted from oils by water or dilute acids, but it may be partly 
removed by extraction with alcohol. Saponification of oils con- 
taining the accessory factor, even when conducted at the ordinary 
temperature and in the absence of water and oxygen, results in 
disappearance of the growth-stimulating properties. Fat-soluble A 
could not be identified with any known components of fats or 
with substances frequently associated with fats, such as cholesterol, 
phosphatides, or pigments. It is suggested that the vitamine may 
be an ill-defined body resembling an enzyme. J.C. D. 


The Fat-soluble Accessory Factor. II. Its Role in 
Nutrition and Influence on Fat Metabolism. Jack Cercii 
DrummMonp (Biochem. J., 1919, 18, 95—102).—The fat-soluble 
vitamine is necessary for maintenance of health in the adult, 
although for this purpose relatively smaller quantfties are required 
than are necessary for growth and well-being in the young. No 
obvious pathological lesion has been observed to be a specific result 
of a deficiency of this accessory factor, but animals so deprived 
show a very much impaired resistance to bacterial invasion. No 
direct connexion between the fat-soluble A and fat metabolism 
could be traced. Absorption of fat or fatty acids from the 
intestinal tract is good, even when the animals are showing a 
decline in health as a result of the deficiency of this vitamine. 

s. © BD. 


Role of the Antiscorbutic Factor in Nutrition: Jack 
Cecit Drummonp (Biochem. J., 1919, 18, 77—-80).—The dietary 
requirements of the higher animals include, in addition to a satis- 
factorily balanced ration of proteins, fats, carbohydrates, and 
mineral salts, an adequate supply of three accessory food factors: 
(i) fat-soluble A ; (ii) water-soluble B; (iii) the antiscorbutic factor, 
or water-soluble (. This confirms the results of Harden and Zilva 


(this vol., i, 186). J.C. D. 


Is Lactalbumin a Complete Protein for Growth? A. D. 
Emmett and G. O. Luros (/. Biol. Chem., 1919, 38, 147—159).— 
Lactalbumin is a complete protein in the sense that it is not lack- 
ing in any essential nitrogenous cleavage product necessary for 
growth. Under some conditions, however, diets containing lact- 
albumin as a sole source of protein do not permit good growth in 
rats (see also McCollum, A., 1919, i, 186). This is explained by 
assuming that lactalbumin is either sensitive to certain toxic sub- 
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stances or that it is a protein unable to adsorb a vitamine other 
than water-soluble B. Lactose added to such unsatisfactory diets 
has a good effect, which may be due either to its power of over- 
coming the toxic agent, or to it carrying a water-soluble vitamine 
other than water-soluble B. J. C. D. 


The Retention Power of the Kidney for Dextrose. Can 
the Calcium in the Perfusion Fluid be Replaced by 
Strontium, Barium, or Magnesium ? H. J. Hamsurcer and 
C. L. Atons (Biochem. Zeitsch., 1919, 94, 129—130).—The author 
has previously shown that dextrose may be retained by the frog’s 
kidney perfused with a modified Ringer’s solution (Hamburger 
and Brinkman, Proc. K. Akad. Wetensch. Amsterdam, September, 
1917). When the perfusion fluid contains 0°06% of dextrose and 
the calcium is replaced by an equivalent amount of strontium or 
barium, the sugar is retained by the kidney, but such is not the 
case when an equivalent amount of magnesium is employed. If 
the solution is hypertonic with regard to dextrose, 0°1%, the same 
amount of sugar is found in the urine whether the perfusion fluid 
contains calcium, barium, or strontium. J. C. D. 


The Formation of Phenol. Mupvori Tsups1 (J. Biol. Chem., 
1919, 38, 13—16).—Phenol, but not cresol, is formed from tyrosine 
by the action of Bacillus coli communis. Phenol was not formed 


from phenylalanine. The significance of these observations with 
regard to the formation of phenols in the animal body is considered. 
J. C. D. 


Bioluminescence. Rapnagt Dusois (Compt. rend. Soc. Biol., 
1918, 81, 484—485; from Chem. Zentr., 1919, i, 241).—The in- 
vestigations of Harvey (A., 1917, i, 365; 1918, i, 89) do not justify 
the replacement of the nomenclature “luciferase” by another name 
[compare Harvey, this vol., i, 299]. H. W. 


The Relationship between Odour and Chemical Con. 
stitution. THomas H. Durrans (Perfumery and Essent. Oil Rec., 
1919, 10, 104—136).—The author gives a systematic survey of 
various classes of chemical compounds containing only carbon, 
hydrogen, and oxygen, or only two of these elements, and attempts 
to trace. the cause of their odour or the lack of it, certain general 
conclusions being drawn for each class of compound. It is obvious 
that certain groups and linkings are sources of odour, but there 
are undoubtedly other powerful influences at work. Woker’s 
theory that intramolecularly repelling forces increase the volatility 
of a compound, and consequently its odour, is partly correct, but 
breaks down with certain classes of ring compounds. A moderate 
molecular weight increases an odour, but a high molecular weight 
undoubtedly suppresses it. In certain circumstances, the closing of 
a ring does not affect the odour much, although in other not very 
different cases the effect is quite marked. 
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If the various osmophores, or sources of odour, are examined, it 
will be noticed that there is always a possibility of unsatisfied 
partial valencies or residual affinities existing, for example, the 
oxygen atom, the benzene ring, multiple linking, etc., all sources of 
odour and all possessing residual affinities. The author believes 
that such unsatisfied residual affinities are the prime cause of a 
chemical substance having an odour. If these affinities can be 
satisfied intramolecularly, no odour results. Thus the alcohols have 
unsatisfied residual affinities, the glycols have not; the alcohols have 
an odour, the glycols have not. It is necessary to assume that these 


R-OH 


R-OH 


KOH 


residual affinities can, under certain conditions, neutralise one 
another, and thus produce no odour, this neutralisation being 
influenced by the proximity of various groups. Thus with acids 
we may have 
OH 
RCE 

‘So 


(II.) 


according as R is a light or a heavy group, substance I having an 
odour and substance II being odourless. On esterifying with an 
alcohol of low molecular weight, odour is again produced. 


W. G. 


Oxyhydrase, an Oxidising Reducing Ferment. Its Anti- 
toxic Function. J. E. Asrztous and J. ALoy (Compt. rend. Soe. 
Giol., 1918, 81, 783--785; from Chem. Zentr., 1919, i, 383).—A 
ferment is present in milk as well as in other vegetable and animal 
secretions which can reduce nitrates and chlorates in the presence 
of an oxidisable substance (salicylaldehyde, anisaldehyde). The 
ferment decomposes water with the liberation of hydrogen and 
hydroxyl ions, and thus has reducing as well as oxidising power. 
Oxyhydrase is a factor in the antitoxic defence of the organism, 
and is adapted to the anzrobic life of the cells. H. W. 


The Quantitative Excretion of Silicic Acid in Human 
Urine. M. Gonnermann (Biochem. Zeitsch., 1919, 94, 163—173). 
—Normal human urine contains silica, the excretion of which may 
be raised by the ingestion of certain mineral waters. J.C. D. 


The Treatment of Wounds with the Carrel-Dakin 
Solution. K. Orro (Deut. med. Woch., 1917, 43, 174—175 ; from 
Chem. Zentr., 1919, i, 123).—The prescribed method of preparing 
the solution is too complicated for use in the field, and the following 
simpler process is recommended. Bleaching powder (200 grams) is 
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ground with water and addition of the latter is continued with 
constant stirring until the volume is 7 litres. A solution of sodium 
carbonate (140 grams) in water (2 litres) is added with stirring, and 
the solution is filtered. A solution of boric acid (40 grams) in water 
(1 litre) is added to the filtrate. Since this solution often causes a 
burning sensation it was later reduced to half strength and, in this 
form, rendered good service. Treatment with Dakin’s solution has 
chiefly a prophylactic value. H. W. 


Behaviour of Cinnamic Acid and its Derivatives in the 
Animal Body. Hipezo Anpo (J. Biol. Chem., 1919, 38, 7—11).— 
—a-Benzoylaminocinnamic acid and o-benzoylaminocinnamic acid 
were recovered from the urine unchanged after subcutaneous or oral 
administration to dogs or rabbits. Only small amounts of a-benzoy]- 
amino-p-hydroxycinnamic acid could be so recovered. Administra- 
tions of cinnamoyltyrosine by the mouth were followed by the 
appearance of hippuric acid in the urine. The substance is appa- 
rently broken down by the animal organism. 

Cinnamoyltyrosine, 

OH-C,H,-CH,*CH(CO,H)-NH-CO-CH:CHPh, 
was obtained as its ethy/ ester (m. p. 130°) by the action of sodium 
carbonate on mixed solutions of cinnamoyl] chloride and tyrosine 
ester in chloroform. On hydrolysis with sodium hydroxide, cinnam- 
oyltyrosine was obtained, crystallising in polygonal prisms, m. p. 
166—-167°. J. C. D. 


Metabolism of the Furan and Hydrofuran Derivatives 
in the Animal Body. Nosvyosm Suzuki (J. Biol. Chem., 1919, 
38, 1—5).—Hydroxymethylpyromuciec acid was isolated from the 
urine of rabbits which had received subcutaneous or oral adminis- 
trations of chitose. J.C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Absolute and Relative Disinfecting Power of Elements 
and Chemical Compounds. Hans Friepentnan (Biochem. 
Zeitsch., 1919, 94, 47—68).—An exhaustive study of the disinfect- 
ing powers of a large number of products. The relative disinfecting 
powers of the elements in each group of the periodic classification are 
given, as well as information regarding many organic disinfectants. 
[See further, J. Soc. Chem. Ind., 1919, July:] J.C. D. 


The Effects of Acids, Alkalis, and Sugars on the Growth 
and Formation of Indole by Bacillus coli. Frank Joun 
Sapter Wyetu (Biochem. J., 1919, 18, 10—24).—The activity of 
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B. coli in 2% peptone is determined by almost the same initial 
conditions of acid and alkaline reactions as is the case when fermen- 
tation is conducted in 2% dextrose peptone. The approximate limits 
of initial reaction are p,=4°27 to 9°87. A change of the initial 
reaction of the medium results in a change, similar in direction, but 
smaller in magnitude, in the final reaction of the culture. For B. coli 
grown in 2% dextrose peptone, whilst the initial reactions of the 
media vary from p,=4°30 to 9°82, the final reactions only vary 
between p,,=4°27 and 4°82. When grown in 2% peptone the initial 
reaction may be from p,=4°30 to 9°37, and the final reaction 
from p= 5°92 to 8°55. 

The proteolytic fermentation resulting in the peptone medium 
causes an increase of final alkalinity, unless the initial reaction lies 
between p,,=9°37 and 8°48, in which case the final reaction is less 
alkaline than the initial reaction. The saccharolytic fermentation 
of B. coli in 2% dextrose peptone produces approximately constant 
amounts of acids and no appreciable amount of ammonia; on the 
other hand, when in a peptone medium the organism produces 
ammonia and acids in increasing amounts as the initial reaction of 
the medium increases in alkalinity. Formation of indole is retarded 
by the presence of free alkali or acid, whilst certain sugars also 
inhibit the formation of this substance by depressing the proteolytic 
activity of the bacillus. J.C. D. 


The Action of Electrolytes on the Electrical Conductivity 
of the Bacterial Cell and their Effect on the Rate of 
Migration of these Cells in an Electric Field. C. Snearer 
(Proc. Cambridge Phil. Soc., 1919, 19, 263—266).—A thick, creamy 
emulsion of the meningococcus or B. coli in neutral Ringer’s solution 
(that is, one in which the sodium hydrogen carbonate is left out) has 
a resistance, as measured by electrical conductivity determinations, 
more than treble that of the same solution without the bacteria. If 
in place of Ringer’s solution the emulsions are prepared with a solu- 
tion of sodium chloride having the same conductivity as the Ringer’s 
solution, a high resistance is obtained at first, but this rapidly drops, 
and at the end of thirty to forty minutes is the same as that of the 
saline solution alone. Further, it is found that immersion in such 
a solution for several hours kills the bacteria. If, when the resist- 
ance of such an emulsion in sodium chloride solution has dropped 
to normal, a little calcium chloride is added, the bacterial emulsion 
regains its high resistance and the bacteria are uninjured. Potass- 
ium, lithium, and magnesium chlorides act like sodium chloride, 
whilst barium and strontium chlorides act like calcium chloride. 
These results agree with those obtained by Loeb, Osterhout, and 
others with animal and plant cells. 

The positive tervalent ions of lanthanum nitrate, and cerium 
and neo-ytterbium chloride and the negative tervalent ions of 
sodium citrate appear to have no action in increasing or decreasing 
the resistance of the bacterial cell as determined by the conductivity 
method, when used in very dilute solutions. On the other hand, 
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these salts and especially lanthanum nitrate, have a marked action 
in changing the rate of migration of these bacterial cells in an 
electric field. The addition of the lanthanum nitrate reduces the 
rate of migration, or, in other words, considerably alters the nature 
of the electrical charge on the bacterial cell wall. W. G. 


Decomposition of Betaine by the Bacteria of ‘‘ Guanol," 
a Fertiliser Prepared from Molasses Waste. ALrrep Kocu 
and ALicE OELSNER (Biochem. Zeitsch., 1919, 94, 139—162).— 
Organisms were found which attack betaine with the formation of 
trimethylamine, ammonia, and carbon dioxide. Methyl alcohol, 
formic acid, and acetic acid in small amounts appear to be the inter- 
mediate products in the production of carbon dioxide. [See further, 
J. Soc. Chem. Ind., July, 1919.| J.C. D. 


Action of Mixtures of Certain Salts on the Lactic Acid 
Fermentation. Cuarves Ricner and Henry Carpor (Compt. rend. 
Soc. Biol., 1918, 81, 751—755; from Chem. Zentr., 1919, i, 380).— 
The action of combinations of antiseptic salts on the lactic acid 
fermentation has been examined. Action is not additive; the more 
potent salt (copper sulphate) behaved after addition of cadmium 
sulphate as if the latter were not present. Addition of the sulphates 
of copper or zine did not modify the antiseptic action of cadmium 
sulphate. H. W. 


Fumaric Acid Fermentation of Sugar. C. Weumer (Ber., 
1919, 52, [B}, 562—564).—-A reply to Ehrlich (this vol., i, 239) 
denying that Rhizopus nigricans produces fumaric acid. J. C. W. 


Influence of Varying Barometric Height on the Course 
of Alcoholic Fermentation and on Biological Processes in 
General. Avucusr Ruppet (Centr. Bakt. Par. 1917, [ii], 47, 
225—229; from Chem. Zentr., 1919, i, 34).—The curves showing 
loss in weight due to the escape of carbon dioxide during slow fer- 
mentation show distinct zig-zags due to variations in the atmo- 
spheric pressure, the curve sinking with rising pressure and rising 
with decreasing pressure. The natural effect of change of pressure 
on the evolution of carbon dioxide must affect the course of fermen- 
tation in proportion as the yeast is influenced by the degree of 
saturation of carbon dioxide. The same considerations also apply 
to other biological processes in which a gas is evolved (ammonia, 
hydrogen sulphide, etc.), and a similar influence must also be opera- 
tive in nature. H. W. 


Ferment Action. IV. Further Studies on the Adsorption 
of Mixtures of Amino-acids with Polypeptides and Other 
Substances. Behaviour of Amino-acids and Polypeptides 
towards Albumin Solutions, Blood-Serum, and during 
the Coagulation of Sols. Emi Asprernatpen and Anpor Fopor 
(Fermentforsch., 1918, 2, 211—224; from Chem. Zentr., 1919, i, 
95-96. Compare A., 1917, i, 306; 1919, ii, 49, 50).—The previous 
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observation that the presence of carbohydrates diminishes . the 
adsorptive power of animal charcoal towards polypeptides, and that 
conversely the adsorption of carbohydrates is adversely influenced 
by polypeptides, whilst in the presence of amino-acids the displace- 
ment of adsorption is one-sided, is confirmed by further examples. 
Thus the behaviour of proline is similar to that of other amino-acids, 
whilst glycine anhydride and pyrrolidonecarboxylic acid behave like 
dextrose. It is found that amino-acids and polypeptides can, in 
certain circumstances, be completely displaced by other amino-acids 
or higher polypeptides without the latter suffering displacement, but 
that the greater number only cause partial displacement. 

The behaviour of various sols in this connexion has also been 
investigated with the possible aim of measuring the rate of adsorp- 
tion and investigating its degree of dependence on the hydrogen-ion 
concentration of the solution. The sols investigated (ferric hydr- 
oxide, aluminium hydroxide, and arsenic sulphide) did not, however, 
adsorb amino-acids and polypeptides during coagulation. On the 
other hand, glycyl-/-leucine was adsorbed by coagulating blood 
serum. H. W. 


Ferment Action. V. Ultrafiltration Experiments with 
Mixtures of Amino-acids or Polypeptides with Yeast Juice. 
Evidence for the Colloidal Condition of Ferments and 
Extension of the Adsorption Theory. Emi AspreRHALDEN 
aud Anpor Fopor (Fermentforsch., 1918, 2, 225-250; from Chem. 
Zentr., 1919, i, 96. Compare preceding abstract)—The quantity 
of water employed in the maceration of yeast has great influence on 
the activity and stability of the juice. When ten times the amount 
of water is used, a stable juice, which is immediately active, is 
obtained ; when three times the quantity of water is used, the initial 
activity of the juice is slight, but increases rapidly on keeping, and 
finally reaches a maximum which is never attained in the former 
case. Difference appears to depend on an alteration in the state of 
the ferment, for example, its dispersivity with dilution. In this 
connexion, a series of ultra-filtration experiments have been per- 
formed. The extracts, obtained from various dried yeasts, had very 
differing activities towards glycyl-/-leucine. Yeast juices mixed with 
the latter or with /-leucine yielded filtrates which were always poorer 
in amino-nitrogen than the original mixtures, the loss being rela- 
tively greater from dilute than from concentrated solution. The 
originally inactive yeast juices also had power of adsorption, and the 
equilibrium is independent of the amount of hydroxyl ions present. 
Adsorption occurs with polypeptides (glycyl-d-leucine) which are 
not attacked by yeast juice. Under equivalent conditions, the 
adsorption of a complex polypeptide is greater than that of a dipep- 
tide. With decrease in the fermentive activity of a juice by age 
or by heat a decrease in adsorptive capacity is observed which may 
sink to zero. Considered in connection with the observation that 
adsorption can occur with inactive juices, this leads to the deduc- 
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tion ‘that whilst adsorption of the substrate by the colloidal ferment 
precedes fission, the latter process does not necessarily follow the 
former. Further evidence is shown by the behaviour of glycyl/- 
leucine, which, at 0°, is adsorbed by yeast extract, but not decom. 
posed. 

The temperature-coefficient of fission of polypeptides generally lies 
between 1°3 and 2°4 according to conditions (yeast extract, tem- 
perature, hydrogen-ion concentration, and substrate). The optimum 
temperature for p,,=7°50 is between 50° and 55°. 

The chief results of the work in this field are collected and 
reviewed. H. W. 


The Nitrogenous Constituents of Yeast. Jaxon Metsen- 
HEIMER (Zettsch. physiol. Chem., 1919, 104, 229—283).—An inves- 
tigation of the nature of the monoamino-acids present in the pro- 
ducts of autolysis derived from bottom and top fermenting yeasts. 
The estimations were carried out by the ester method of Fischer. 
Glycine, alanine, valine, leucine, proline, phenylalanine, aspartic 
and glutamic acids, tyrosine, and tryptophan were identified. Serine 
and cystine were recognised with less certainty, and there was also 
evidence of the presence of an aminobutyric acid. Glucosamine was 
isolated from the cell residue of the autolysis. J. C. D. 


Enzymatic Power of Yeast. Tx. Boxorny (Aligem. Brau.- 


Hopf. Zeit., 1918, 58, 1093—1094; from Chem. Zentr., 1919, 
i, 96—97).—Experiments are described on the inhibiting action of 
disinfecting agents, even in minute quantity, on the fermentative 
activity and other enzymatic powers of yeast. Formaldehyde (0°2%) 
retards growth and fermentation, the yeast is killed, as is also the 
fermentation ferment; 0°05% does not destroy the activity of the 
latter. 0°1% Kills zymase within two days, but 1% does not render 
invertase inactive in the same time, sugar solution being strongly 
inverted. It is therefore possible with the aid of formaldehyde to 
prepare a yeast which can invert, but not ferment, sugar. Phenyl- 
hydrazine (0°5%) inhibits the fermentation of maltose, but not of 
dextrose. Fermentation persists slightly in the presence of mercuric 
chloride (0°02%), but is inhibited by 0°1%, although sucrose is still 
powerfully inverted. The action of silver nitrate issimilar. Alcohol 
(10%) does not cause a permanent inactivity of zymase within five 
days, and, even after twenty days, slight fermentative power persists. 


Absolute alcohols destroy the power to ferment within ten minutes. 
H. W. 


Alterations in the Metabolism and Cellular Permeability 
at Temperatures near the Freezing Point. E. Panranetii 
(Atti R. Accad. Lincet, 1919, [v], 28, i, 205—209).—When cooled 
to a temperature clo.ely approaching the freezing point, the endo- 
carp cells of the almond exhibit a progressive increase of the cellular 
permeability, which is rendered evident by rapid emission of water 
from the tissue in a dry atmosphere and by exosmosis of substances 
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from the tissue immersed in water. This phenomenon is accelerated 
by the presence of certain compounds which penetrate rapidly into 
the cell, such as glycerol, ethyl alcohol, citric acid, and free alkali. 
Such increase in cellular permeability is accompanied by rapid 
destruction of the sugars; this effect may be restricted by supplying 
either substances capable of being absorbed and utilised for the 
respiration, for instance, glycerol, ethyl alcohol, or citric acid, or 
substances which retard the exosmosis of the sugars, or intermediate 
products of the respiration, such as sodium chloride, potassium 
phosphate, and citric acid. Sugars (sucrose, dextrose) present in 
the external liquid do not exert a similar restricting action, since 
they are not absorbed. A further phenomenon caused by the low 
temperature is intense auto-digestion of the proteins, this being 
enhanced by exosmosis of the soluble products of the digestion and 
by rapid destruction of the sugars. pve 


Influence of Fluorides on Vegetation. A Preliminary 
Experiment in Flower Pots. Armanp Gautier and P. 
CLAUSMANN (Compt. rend., 1919, 168, 976—-982).—As the result 
of pot trials, using wood charcoal to which the necessary nutrients 
had been added as a culture medium, the authors find that fluorine 
in the form of potassium fluoride exerted a favourable influence 
on the growth of seven species of plants, had no effect on three, 
and caused a lower crop yield in the case of three. W. G. 


Comparative Rate of Absorption of Various Salts by 
Plant Tissue [Carrot and Potato]. Water Strives and 
Frankuin Kipp (Proc. Roy. Soc., 1919, [B], 9O, 487-—-504).—The 
rate of absorption of various chlorides, sulphates, nitrates, and 
potassium salts from solutions of 0°02N-concentration was 
measured by the electrical conductivity method. A rapid with- 
drawal of salt from solution occurred during the first few hours, 
after which the absorption proceeded to an equilibrium over a 
period of several days, the curve being approximately logarithmic 
in the latter case. Cations were absorbed in the orders K, Ca or 
Na, Li, Mg or Zn, Al, and K, Na, Li, Ca, or Mg, and anions in 
the orders SO,, NO,, Cl, and NO,, Cl, SO,, during the initial and 
equilibrium periods respectively, these results being generally in 
agreement with those obtained by Ruhland, Fitting, Pantanelli, 
and Troendle, who failed to differentiate between the initial and 
equilibrium stages. The rate and extent of intake of one ion of 
a salt were found to be influenced by the nature of the other ion, 
and, as previously observed by Rothert and Meurier in the case 
of aluminium sulphate, aluminium was absorbed much more 
rapidly than its anion. According to Troendle, the rate of absorp- 
tion of the metallic ions in any group of the periodic classification 
increases with the atomic weight. It is pointed out that although 
this view is not contradicted bv the present. results, the latter show 
equally that the initial rate of absorption is largely dependent on 
the mobility of the ions or diffusibility of the salt, and that the 
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position of equilibrium appears to be governed by some quite 
different property, since at this stage the bivalent ions, Ca, Mg, 
SO,, are absorbed to a much smaller extent than the univalent 
ions, K, Na, Cl, NOs. WW. BF. 


Fatty Oil from the Seeds of the Evening Primrose 
[Oenothera biennis], and a New Limolenic Acid. A. 
Herpuscuka and K. Litrr (Arch. Pharm., 1919, 257, 33—69).— 
The air-dried seeds of the evening primrose contain water (13°95%), 
crude proteins (13°38%), fat (16°93%), fibre (14°56%), nitrogen-free 
extractives (35°03%), and ash (6°15%). The oil was obtained by 
extraction of the crushed seeds with ether, and formed a golden- 
yellow substance resembling poppy oil in taste and odour; it 
remained completely liquid at 0°, but a few solid particles separated 
at —11°. It had D™® 0°9283, n#+1°4722, acid number 0, saponifi- 
cation number 195-2, Reichert-Meissel number 2°61, Polenski 
number 0°57, iodine number 148°92, Hehner number 94°94, acetyl 
number 13°9. It was optically inactive and a member of the class 
of drying oils. The volatile fatty acids consisted mainly of hexoic 
acid (0°81%). Separation of the unsaturated and saturated fatty 
acids was effected in the usual manner by means of the lead salts, 
and the former were brominated in glacial acetic acid—ethereal 
solution. Under these conditions, a sparingly soluble hexabromo- 
y-linolenic acid, microscopic needles, m. p. 195-—196° (decomp.), 
separated which, when treated with zine and alcohol, yielded 
y-linolenic acid as a yellow substance of unpleasant odour. Tetra- 
bromo-a-linoleic acid, tetrabromo-§-linoleic acid, and dibromo-oleic 
acid were identified in the filtrates from hexabromo-y-linolenic 
acid. The unsaturated fatty acids contain y-linolenic acid (2°50%), 
a-linoleic acid (30°20%), B-linoleic acid (38°11%), and oleic acid 
(29-19%). Oxidation of the unsaturated fatty acids with perman- 
ganate yielded dihydroxystearic acid, a mixture of tetrahydroxy- 
stearic acids, and y-herahydrorystearic acid, minute needles, m. p. 
245° (decomp.). 

Fractionation of the saturated fatty acids from alcohol or by 
means of their magnesium salts led to the isolation of palmitic acid 
and a substance the properties of which agree with those of daturic 
acid; theoretical considerations caused the authors to doubt the 
natural occurrence of the latter acid, and experiments on the frac- 
tional distillation of the substance with steam showed that the 
“daturie acid” obtained from the evening primrose, at any rate, 
was a mixture of palmitic acid (and possibly stearic acid) with 
acids of greater molecular weight. 

The unsaponifiable matter of the oil contained phvtosterol 
(2°27%), the acetate of which had m. p. 130°3° (corr.). H. W. 


Investigations on the Anthocyanin Metabolism on the 
Basis of the Chemical Properties of the Anthocyanin Group. 
K. Noack (Zeitsch. Bot., 1918, 10, 561—628 ; from Physiol. A bstr., 
1919, 4, 99).—A study of Polygonum compactum and _ various 
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Paeonia species and varieties. In the first days, leaves of Poly- 
gonum com pactum have an intense red coloration, which fades away 
in the following days, and the leaves finally become green. The 
following explanation of this phenomenon is suggested. Antho- 
cyanin is dissociated by means of an enzyme into anthocyanidin 
and sugar. The anthocyanidin is isomerised into a_ colourless 
pseudo-base, and this, during its oxidation, can become transformed 
into a yellow pigment which, by photochemical reduction, may again 
give the pseudo-base of anthocyanidin. The amounts of antho- 
eyanidin and its oxidation product vary inversely with one another. 
The variations are influenced by light, since the pseudo-base is 
formed by photochemical reduction of the oxidation product of the 
pigment. In the dark, anthocyanidin is again oxidised, this 
process being accelerated by heat, light and temperature thus 
having an antagonistic action. An oxidation product of antho- 
eyanidin, but not anthocyanidin itself, is found in the vegetative 
organs of various Paeonia, and the amount of this oxidation pro- 
duct varies directly with the amount of anthocyanin in the plant. 
In the flowers, in addition to the oxidation product, the antho- 
cyanidin pseudo-base may occur, but only in small quantities, and 
without any relation to the amount of anthocyanin formed in the 
development of the flower. W. G. 


Occurrence of Vanillin. Epmunp O. von Lippmann (Ber., 1919, 
52, [B], 905).—The occasional presence of vanillin in potato tubers, 
particularly in the layers immediately beneath the skin, has been 
frequently observed. It is now found that vanillin can also be 
extracted from the fresh, blue blossoms (but not from the white 


ones); it disappears fairly rapidly from the plucked flowers. 
H. W. 


Preparation of Sucrose from Plants. EE. WinTerstein 
(Zeitsch. physiol. Chem., 1919, 104, 217—219).—The ether ex- 
tracted fruits of Sapindus utilis were extracted with boiling alcohol 
in the presence of potassium carbonate. The filtered extract, after 
concentration, was treated with freshly precipitated lead ‘hydroxide 
for six days. From the lead-free filtrate, a fraction was obtained 
by extraction with methyl alcohol, which gave sucrose on crystal- 


lisation, J.C. D. 


The Protein Extract of Ragweed Pollen. Freperick W. 
Heyi (J. Amer. Chem. Soc., 1919, 41, 670—682. Compare A., 
1917, i, 618).—Three large samples of ragweed pollen have been 
percolated with ether and 95% alcohol (loss in weight, about 22%), 
and the residue examined for proteins by repeated macerations with 
(a) water, (b) 10% salt solution, (c) 0°2% potassium hydroxide. 
The aqueous extract. was found to contain an albumin (1°2%), 
coagulating at about 45—50°, and proteoses (3%), and when partly 
saturated with ammonium sulphate gave a precipitate consisting 
of albumin and proteose in the proportion 3:1, and causing 
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anaphylaxis in guinea-pigs. After precipitating all the protein 
from this extract by means of ammonium sulphate, and then 
removing the sulphate, phosphotungstic acid gave a precipitate of 
the following bases: adenine, guanosine (?), histidine, arginine, 
lysine, and agmantine, these being identified by the usual methods. 
The 10% salt extract gave a small amount of the above albumin 
and but very little evidence of the presence of a globulin. The 
dilute alkali extract contained the chief protein, which is therefore 
a glutelin, amounting to about 2°9% of the weight of the pollen, 
and appearing as an almost white, dusty powder. J.C. W. 


A Proximate Analysis of Rumex crispus, and a Com- 
parison of its Hydroxymethylanthraquinones with those 
from Certain Other Drugs. Gzorce LD. Brat and Ruta £. 
Oxey (J. Amer. Chem. Soc., 1919, 41, 693—-706).—An examina- 
tion of the extract made by percolating the dried and powdered 
root of the common yellow (curled) dock with cold 95% alcohol. 
The constituents which are soluble in water, yielded small quanti- 
ties of emodin, a mixture of emodin monomethyl ether and chryso- 
phaniec acid, dextrose and a little levulose, and organic acids and 
much resinous material. The insoluble portion of the extract con- 
tained emodin, its monomethyl ether, chrysophanic acid, a phyto- 
sterol, palmitic, stearic, and erucic acids with lower unsaturated 
and higher saturated fatty acids, a small amount of a hydrocarbon, 
an essential oil, some glucosides, and much resin. 

A cursory examination of cascara and aloes has also heen made, 
mainly with the aim of isolating their emodins. Rumer emodin 
is identical with that of cascara (Jowett, A., 1905. ii, 192) and 
isomeric with the aloe-emodin of aloes and senna. The phytosterol 
is also the same as the “rhamnol” of caseara. 

The yield of emodin from the dried dock root is about 0°1%, and 
that of chrysophanie acid somewhat less. This compares favour- 


ably with the quantities obtainable from more expensive drugs. 
J.C. W. 


Toxicity of ‘‘Alkali'’ Salts. Txaxur Manaveo Sincx 
(Soil Sct., 1918, 6. 463—477).—An examination of the effect of 
various sodium salts on ammonifying, nitrifying. and nitrogen- 
fixing organisms, and on the germination and growth of wheat and 
peas. Arranged in order of descending toxicity, the salts examined 
are sodium chloride, nitrate, carbonate, and sulphate, the per- 
centage of the anion, and not of the cation, being the determining 
factor. Small amounts of each of the different salts used stimu- 
lated both crop growth and hacterial activity, the amount varying 
with the crop grown. The toxicity point as found when salts were 
used in combination, as under field conditions, agreed very closely 
with the points found when the individual salts were used. The 
toxie point of the combined salts depended on the percentages of 
the chlorides. nitrates, carbonates, and sulphates present, and the 
combination in which they existed. Calcium sulphate when present 
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lowered the toxic point of the chloride, carbonate, or nitrate of 
sodium. W. G. 


Alfalfa [Lucerne] Investigation. VII. Alfalfa Saponin. 
C. A. Jacossen (J. Amer. Chem. Soc., 1919, 41, 640—648).—When 
alfalfa hay is extracted with hot alcohol and the solution is cooled, 
a voluminous, green precipitate is deposited, from which ether 
extracts two ketones, myristone and alfalfone (A., 1912, u, 80; 
i, 239). - The insoluble, gummy residue left in the Soxhlet thimble 
contains a saponin, which may be isolated by dialysis of the aqueous 
solution and reprecipitation with alcohol. Alfalfa [lucerne] 
saponin, Cy,Hs,0,,N, is a brown, atnorphous powder, decomp. 
280-—300°, readily soluble only in water and glycerol, and may be 
hydrolysed to a sapogenin, C)gH,,0,)N, dextrose, and a pentose. 
It also forms an acetyl derivative, but this may be the acetate of 
the sapogenin. Its solution has an enormous surface tension, 
minute quantities producing a remarkable foam in aerated 
beverages, and bubbles 4 inches in diameter being possible with a 
25% solution. 

The saponin differs from most compounds of this type in con- 
taining nitrogen. It is also abnormal in that it does not hemolyse 
blood. It is toxic to fish, but this generally accepted property 
of saponins as a class seems to be due to their power of preventing 
the diffusion of air into the water, for the golden carp, which has 
the instinct to rise to the surface to breathe, will live in saponin 
solutions (1 to 35,000), whereas the black bass succumbs. Alfalfa 
saponin causes acute local irritation and death when injected sub- 
cutaneously, but is harmless when taken per os. 

The crude saponin is accompanied by a yellow substance, 
“saponin X,” and alfalfa also contains two proteins and a bitter 
principle, which are being investigated. J.C. W. 


Effect of Manganese on the Growth of Wheat. A Source 
of Manganese for Agricultural Purposes. J. 8S. McHaraue 
(J. Ind. Eng. Chem., 1919, 11, 332—335).—Results of pot 
cultures showed that the addition of manganese increases the size 
and nitrogen content of wheat grains, and stimulates the growth 
of the plant; the most favourable quantity appeared to be about 
0:028% of manganese, calculated on the total weight of the soil in 
the pot. It was added in the form of manganese carbonate. 
Basic slag contains an average of 4°8% of manganese, and it is 
possible that some of the benefit to crops resulting from the use 
of this fertiliser is due to the presence of manganese. W. P. S. 


Solubility of the Calcium, Magnesium, and Potassium 
in such Minerals as Epidote, Chrysolite, and Muscovite, 
especially in regard to Soil Relationships. R. F. Garpiner 
(J. Agric. Res., 1919, 16, 259—-261).—When the finely powdered 
minerals were left in contact with the aqueous extract from an 
acid soil for two months at 25°, it was found that 1°6% of the 
total calcium in the epidote, 0°21% of the magnesium in the 
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chrysolite, and from 11 to 21% of the potassium in the muscovite 
was extracted under the experimental conditions. W. G. 


Decomposition of Cyanamide and Dicyanodiamide in the 
Soil. G. A. Cowie (J. Agric. Sci., 1919, 9, 113—136).—Experi- 
ments on field plots and on soil in pots show cyanamide to be 
decomposed in soil, yielding ammonia, which is then nitrified in the 
usual way. The conversion of the nitrogen of the cyanamide into 
nitrate is almost quantitative. Dicyanodiamide undergoes no 
decomposition. On adding both substances together to soil, it is 
found that the dicyanodiamide does not prevent the formation of 
ammonia from the cyanamide, but that it largely prevents nitrifi- 
cation. In a mixture of the two substances containing 25% of 
dicyanodiamide, only 22% of the nitrogen is converted into nitrate, 
and in a mixture containing 75% of dicyanodiamide, only 5%. 
Dicyanodiamide is thus toxic to the nitrifying organisms. On 
the ammonifying bacteria it has no effect, as dried blood readily 
undergoes ammonification in its presence, and the ammonia pro- 
duced accumulates in the soil owing to the action of the nitrifying 
organisms being prevented. These results show that cyanamide is 
not normally converted into dicyanodiamide in soil; they also 
suggest the possibility of a di-imino-formula for dicyanodiamide. 
[See also J. Soc. Chem. Ind., 1919, 380a.] J.H. J. 


Soluble Non-protein Nitrogen ofsSoil. KR. S. Syyper and 
R. 8. Porrer (Soi Sez., 1918, 6, 441—448).—From a further study 
of the method previously described (A., 1917, i, 75), the authors 
find that, in order to obtain the maximum soluble non-protein 
nitrogen from basic soils, they should be extracted with 1% hydro- 
chloric acid until the washings show no calcium. It is unnecessary 
to extract acid soils with the acid. Nitrates in the acid extract 
may be reduced by Devarda’s alloy after making the extract faintly 
alkaline. The examination of a number of soils shows that the 
amount of the unknown soluble non-protein nitrogen is usually 


decreased by an application of lime, although there are exceptions. 
W. G. 


Manuring Experiments with ‘‘ Kalikalk.’’ H.G. Séperpaum 
(Medd. No. 163, Centralaustalten férséks. jordbruk; from Bied. 
Zentr., 1919, 48, 135—136).—This preparation (prepared by heat- 
ing together potash felspar, limestone, and gypsum at 1150°) gave 
good results in the manuring of oat crops. [See further, J. Soc. 
Chem. Ind., 1919, July.] ° 


Organic Nutrients for Green Plants. Tx. Bokoryy 
(Biochem. Zeitsch., 1919, 94, 78—83).—Sulphite lye from the 
cellulose industries, even after the removal of the majority of the 
sugar, is of considerable value as a manure. The value of human 
urine as a nutrient for plants is also great. The presence of 
hippuric acid in the urine of certain domestic animals makes this 
waste product less useful than human urine. This may be due to 
the toxic influence of the benzoic acid. J.C. D. 
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The Atom Model of Rutherford and Bohr in Chemistry. 
A. E. Lacomsiié (Chem. Weekblad, 1919, 16, 832—834).—A dis- 
cussion of various difficulties which arise in the further development 
of the ideas suggested by Buchner (this vol., i, 245) in his applica- 
tion of the Rutherford-Bohr theories of atomic structure to the case 
of atom linking in organic compounds. If the single bond between 
two carbon atoms be constituted by the attraction of two valency 
electrons revolving in an orbit perpendicular to the line joining the 
two positive nuclei, then, in addition to the electrostatic field, an 
electromagnetic field is established the direction of which is deter- 
mined by the sense of the motion of the electrons in the orbit. In 
the case of the methane molecule there would thus be several 
possible isomerides owing to the possibility of positive or negative 
rotation of the electrons in the four atomic bonds as viewed from 
the carbon nucleus. Two of these isomerides are symmetrical, the 
rotations in one being all positive and in the other all negative. 
These are enantiomorphous isomerides, and each gives rise to one 
derivative of the formula CH,R and one CH,R,. The unsymmetri- 
cal possibilities may be represented as +++-—-, ++--, 
+—-—-. Each of these gives two isomeric mono-derivatives of the 
formula CH,;R. As these are unknown, it may be assumed that 
only the symmetrical forms exist. In chains of carbon atoms 
“positive” carbon atoms must alternate with “negative” atoms, so 
that a closed ring is only possible with an even number of atoms, 
unless for the odd atom an abnormal structure is assumed, which 
would again render possible the existence of unknown isomerides. 
It is also pointed out that the displacement of the electrons to form 
orbits between the carbon atoms of the diamond would probably 
be indicated in the Réntgen diagram of the crystal by the presence 
of lines. Such lines have not been observed. W.S. M. 


The Nature of the Ethylenic and Acetylenic Linkings in 
Carbon Compounds. W. E. Garner (Chem. News, 1919, 119,° 
16—17).—The appearance or disappearance of the unsaturated 
linking in carbon compounds is generally accompanied by trans- 
elimination or trans-addition of the groups leaving or entering the 
molecule. An explanation of the mechanism of such reactions is 
offered in terms of Bohr’s theory of the arrangement of the atoms 
and electrons in the molecule. It is shown by means of diagrams 
that when two univalent atoms, for example, hydrogen and 
bromine, become detached from two adjacent carbon atoms, with 
formation of an ethylenic linking, this is more likely to occur in the 
trans- than in the cis-position. E. H. R. 

New Practical Method of Carbonising Coal at Low 
Temperatures. [Franz Fiscuer and W. Giuup (Ber., 1919, 
52, [B], 1035—1039).—Difficulties are encountered in carbonising 
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considerable quantities of coal at low temperatures in a reasonable 
time since, owing to the low thermal conductivity of the material, 
the heat penetrates so slewly into the interior of the charge that 
the outer portions readily become overheated. The authors consider 
that the conditions essential for success are that the volatile portions 
should not be heated to a temperature higher than that necessary 
for their volatilisation and that they should not be exposed to this 
temperature for an unnecessarily long period. They have therefore 
constructed a cylindrical retort which can be rotated round a hori- 
zontal axis. The latter is hollow, but is plugged in the middle. 
Through the one end steam is admitted which carries off the volatile 
products through the other end to a suitable condensing arrange- 
ment. The furnace is heated from underneath by a series of gas 
burners fed with air under pressure, whilst loss of heat is prevented 
by enclosing the furnace with a metal sheath. A thermo-couple 
is placed in the axis. The furnace permits the distillation of 
20 kilos. of coal in one to two hours. Distillation generally com- 
mences at about 350° and is complete at 500°. The yield of tar is 
3—30%, according to the kind of coal used. The first portions of the 
oils are lighter than water, the last portions are heavier, the mean 
density being slightly greater than unity. The tar appears in thin 
layers as a golden-red oil, which is more or less viscous according to 


the kind of coal used. H. W. 


Paraffin from Coal. W. Givuup (Ber, 1919, 52, [B), 


1039—1053).—The occurrence of paraffin in low-temperature tars 
has been frequently noted, but little is known as to the nature of 
the individual components. The author has therefore investigated 
the tar derived from a Mond gas plant fed with a gas coal and finds 
the paraffin to be a mixture of saturated normal parafiins 
terminating with C.,Hg, in which hexa- and hepta-cosane pre- 
ponderate. The series thus appears to be less comprehensive than 
with brown coal paraffins. 

[With Fri. Henny Hévermann.|—The paraffin exists as such in 
the crystalline state in the tar, from which it is isolated by treat- 
ment of the latter with acetone ; in the earlier experiments attempts 
were made to isolate a pure product by repeated crystallisation of 
the crude substance, first from acetone and subsequently from 
benzene. In this manner, heptacosane was ultimately isolated. 
Better results, however, were obtained by repeated fractional dis- 
tillation of the crude product under diminished pressure and crys- 
tallisation of the individual fractions when necessary. The com- 
plete series from Cy,H;9 to CypHy could thus be isolated, the iden- 
tity of the products being established by direct comparison with 
the synthetic substances. Heptacosane was prepared by the action 
‘of phosphorus pentachloride on myristone and treatment of the 
chloride with hydriodic acid; contrary to the usual assumption, 
however, the intermediate product was found to be vyy-trichloro-n- 
heptacosane, needles, m. p. about 30°, the formation of which is 
attributed to the ketone reacting in its enolic form and addition of 
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chlorine occurring at a higher temperature. Octacosane was pre- 
pared in satisfactory yield by the electrolysis of a mixture of 
myristic and palmitic acids. The following constants are recorded 
for the synthetic hydrocarbons: C,,H,,, ni? 1°43332, ni? 1:43096, 
ny 143851, nf} 142774, n& 1°42534, ni? 143293 ; C,H.,, nip 1-43453, 
ne 143228, nP 1-43992, ny) 1-42874, n? 142636, ny’ 145411; C,.H,., 
n® 1°43539, ni? 143309, nP 144071, nP 142971, nv? 142737, ny 
143501. 

Investigation of the paraffins obtained from other varieties of 
coal rendered it very probable that they are closely similar in com- 
position. The isolation of small amounts of paraffin by the direct 
extraction of coal with benzene at 260-—270° leads the author to the 
conclusion that it exists in all probability to some extent as such in 
coal, and is therefore not exclusively a product of secondary pro- 
cesses occurring during distillation. ° H. W. 


Light Petroleum from Coal. Franz Fiscuer and W. Giuup 
(Ber., 1919, 52, [B], 1053—1068).—The object of the investigation 
was to get a general insight into the nature of the most volatile 
fractions of low-temperature tar. It was found that considerable 
quantities (about 1% of the weight of the coal) of light petroleum 
could be obtained, and that benzene is not present in more than 
minimal amount. 

Three different coals were investigated, a gas coal. (Zecke Loh- 
berg) and two fat coals (Fléz Albert and Minden). The latter was 
of interest, since the mine from which it was obtained was known to 
smell of petroleum ; the coal evolved paraffins at a temperature well 
below that at which carbonisation commenced, so that it is estab- 
lished that light paraffins can exist pre-formed ia certain coals. The 
light petroleum was isolated from the gas and also from the tar. 
In the former case, since it was desired to operate in a technical 
manner, extreme cooling as with liquid air was not adopted; the 
products were isolated either by liquefaction by compression in steel 
cylinders or, preferably, by compression into paraffin oil and isola- 
tion from the latter by treatment with steam. In this manner the 
considerable fraction boiling below 20° was lost; the product had 
b. p. 20—100° with only small portions of higher boiling point. The 
tar was treated with steam and the distillation was discontinued 
when only small quantities of oil came over, since otherwise con- 
siderable quantities of phenolic substances distilled. The boiling 
point of the distillate was mainly 60—200°. All the fractions con- 
tained sulphur compounds. They were purified by treatment with 
alkali and then with concentrated and 15% fuming sulphuric acid 
or, preferably, with aluminium chloride; the use of liquid sulphur 
dioxide proved less advantageous. Perfectly colourless liquids were 
thus obtained, which were stable towards light and air. The frac- 
tion, b. p. 20-—-60°, was composed of saturated paraffin hydro- 
carbons ; that of b. p. 60—100° contained naphthenes mixed in the 
case of the gas coal with paraffins. The composition of the higher 
fractions, b. p.’s 100—125° and 125—190°, was less definite; they 
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appeared to be mixtures of paraffins with naphthenes with higher 
hydrogen content and, probably, complex aromatic compounds. 

The fractions, b. p. 60—100°, were examined for benzene; the 
presence of the latter in small amount was established in a product 
obtained from the Minden coal and purified with liquid sulphur 
dioxide, the isolation being directly effected by exposure to low 
temperature, but the quantity present cannot exceed 3%. The frac- 
tions obtained from the second fat coal and from gas coal and 
purified by aluminium chloride appeared to be free from benzene 
when examined by the triphenylmethane method. The usual identi- 
fication by successive conversion into nitrobenzene and aniline 
appeared inadmissible in this instance owing to the danger of the 
formation of benzene by the oxidation of more highly hydrogenated 
products. 


The behaviofr of the several fractions when cooled has also been 


fully investigated ; the original paper must be consulted for details. 
H. W. 


Preparation of some Volatile, Saturated Acyclic or 
Cyclic Hydrocarbons contained in Light Petroleums. 
G. Cuavanne and L. J. Simon (Compt. rend., 1919, 168, 
1324—-1326).—-A number of aliphatic and cyclic hydrocarbons have 
been prepared and their b. p.’s, densities, and critical temperature 
of solution in aniline determined. The following results were 


obtained : 


Crit. temp. 


sol. in aniline. B. p. Density. 

Pentane 72-0° 36-3° 0-6454 

isoPentane 77-0 28-0 0-6394 
73-8 61-7—62-4 , 0-658 

72-8 90—91 ; 0°6842 

70-0 98—98-3 , 0-6879 

71-8 125-8 , 07063 
Methyleyclohexane 41-0 100-4 0-780 
1:2-Dimethyleyclohexane... 42-1 128-6—129 , 0-798 
1: 3-Dimethylcyclohexane ... 49-7 121-2—121-8 4, 0-775 
1: 4-Dimethyleyclohexane ... 48-0 122-7—123 , 0-783 
cycloPentane 18-0 49-5 Di, 0-750 
Methyleyclopentane 35-0 72-0 Di, 0-753 


The authors find that, for the conversion of butyric, adipic, or 
methyladipic acid into its corresponding ketone, manganous carbon- 
ate is a very effective catalyst. W. G. 


Decomposition of Acetylene at High Temperatures in 
the Presence of Various Catalysts. Siecrriep Hivprrr (Ges. 
Abhand. Kennt. Kohle, 1917, 1, 271—275; from Chem. Zentr., 
1919, i, 709—710).—Experiments were undertaken with the object 
of polymerising acetylene to benzene, but a relatively satisfactory 
yield of the latter could not be obtained. In all cases, primary 
decomposition appears to involve the separation of carbon, and the 
formation of tar or benzene appears to be a secondary change. The 
acetylene was prepared from calcium carbide and purified by 
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passage over a long layer of kieselguhr impregnated with a solution 
of cuprous chloride in hydrochloric acid. The furnace consisted of 
an electrically heated Jena-glass tube. With coke as catalyst, it 
was found that the impurities in the material, particularly sulphur, 
took part in the change. With glass splinters, a fog of tar appeared 
at 400°, whilst at 500° a layer of carbon was slowly formed on the 
glass and a mixture of benzene and tar containing unsaturated 
substances was obtained; the decomposition of acetylene on glass 
appeared to be characterised by the formation of carbon at a rela- 
tively high temperature and the simultaneous production of tar. 
With powdered iron and more markedly with nickel, decomposition 
commenced at 300° and proceeded so rapidly at 400° that the tube 
rapidly became choked with carbon; the tar was strongly unsatur- 
ated and contained but little benzene. Aluminium, mercury, lead, 
zine, and tungsten had little action. With copper a brown deposit 
rapidly formed, which soon choked the tube completely, whilst an 
unpleasant smelling tar was formed in small amount. Brass filings, 
on the other hand, only became slowly coated with carbon and gave 
a tar similar to that obtained with glass. Molten phenanthrene or 
anthracene did not react with acetylene in the presence or absence 
of aluminium chloride. H. W. 


The Interaction of Acetylene and Mercuric Chloride. 
Davip Leronarp CHapmMAN and Wrritam Jon Jenkins (T., 
1919, 115, 847—849). 


Action of Methyl Sulphate on the Alkali and Alkali- 
earth Sulphates. J. Guyor and L. J. Srwon (Compt. rend., 
1919, 168, 1204—1206. Compare this vol., i, 308).—The alkali and 
alkali earth sulphates if heated with methyl sulphate in sealed 
tubes at varying temperatures yield the pyrosulphate of the metal 
and dimethyl ether. This is shown to be due to the direct inter- 
action of the two sulphates, and not to the intermediate formation 
of a sulphate such as sodium methyl sulphate, which would subse- 
quently break down to the pyrosulphate and methyl ether. W. G. 


The Hydrolysis of Ethyl Sulphite. A. Baacrscaarp- 
Rasmussen (Ber., 1919, 52, [B], 1069—1078).—The work of 
previous investigators has shown definitely that ethanesulphonate 
is formed in small amount during the hydrolysis of ethyl sulphite 
by alkali hydroxide, but an explanation of the phenomenon has 
not been given. The author has performed a series of quantitative 
experiments under different conditions, and has measured both the 
amount of base unused and the quantity of sulphite formed; the 
extent of hydrolysis as indicated by the first method is invariably 
slightly greater than that shown by the second, but a part of the 
difference is to be ascribed to an unavoidable slight oxidation of 
the sulphite. The actual formation of sodium ethanesulphonate 
is, however, placed beyond doubt. The author finds that the 
hydrolysis of ethyl sulphite by bases is in the main an absolutely 
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normal process; if, however, the action occurs slowly (as with the 
equivalent amount of alkali), small quantities (about 4—5%) of 
ethanesulphonate are produced. This compound is shown to be 
formed by the action of ethyl sulphite on the alkali sulphite first 
produced. H. W. 


Biochemical Formation of Mercaptans. fF. F. Norp 
(Ber., 1919, 52, [B], 1207—1211).—Neuberg and Nord (A., 1914, 
i, 1046) have shown that thioacetaldehyde is reduced to ethyl 
mercaptan by living yeast and also by zymase solution. The 
present investigation deals with the possibility of a similar process 
occurring with higher thioaldehydes. For biochemical purposes, 
it is unnecessary to isolate the difficultly accessible thioaldehydes 
in a state of purity; it is sufficient to treat the aldehydes with an 
alcoholic solution of ammonia and hydrogen sulphide, when homo- 
logues of thialdine are produced which behave as if they were 
mixtures of thioaldehyde and aldehydeimine, and possess the 
further advantage of being freely soluble in aqueous alcohol. 
n-Butaldehyde was treated in this manner and the product added 
to a solution of sugar in water which was undergoing brisk ferment- 
ation by yeast. Hydrogen sulphide was freely evolved; and, after 
fermentation had ceased, the liquor was found to contain n-butyl 
mercaptan, b. p. 95—102°, in small amount, together with 
indefinite compounds of higher boiling point. The presence of 
acetaldehyde was also established. In a similar manner, tsoamyl 
mercaptan, b. p. 115—119°, was obtained from /sovaleraldehyde ; 
the thiovaleridine had a marked inhibitive action on the ferment- 


ation. HH. W. 


Interaction of Mercuric and Cupric Chlorides Re- 
spectively and the Mercaptans and Potential Mercaptans. 
Prarunia Coannra Ray (T., 1919, 115, 871—878). 


Water of Crystallisation: Compounds with 2H,O and 
3H,O. I. Guarescnt (Gazzetta, 1919, 49, i, 134—140. Compare 
A., 1915, ii, 774).—Strontium formate loses its 2H,O either (1) at 
30°, or (2) at the ordinary temperature and a pressure of 20 mm. 
and in presence of sulphuric acid, the last }H,O being given up 
only very slowly; the anhydrous salt does not recover the water 
of crystallisation in the air. Zinc formate (+2H,O) loses its water 
at 70° (not at 60°), the anhydrous salt reabsorbing about 1}H,0 
fromthe air. Manganese formate loses its 2H,O only “at 70°, the last 

4H.O very gradually. Calcium chlorate (+ 2H,O) undergoes com- 
plete dehydration at 50°, the anhydrous salt recovering all its 
water and then deliquescing in the air. Potassium ferrocyanide 
(+3H,O) loses its water of crystallisation entirely either (1) at 
50°, or (2) at 42° in a current of air, or (3) at the ordinary 
temperature in a desiccator over calcium chloride; in all cases, 
the last }H,O is released extremely slowly. 

From the observation that many salts appear to yield their water 
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of crystallisation in definite fractions, the conclusion is drawn that 
the true molecular weights for the hydrated salts are multiples of 
those corresponding with the simplest empirical formule. 

z. Of. P. 


The Solubility of Silver Acetate in Acetic Acid and of 
Silver Propionate in Propionic Acid. Josepn Knox and 
Heien Rerp Witt (T., 1919, 115, 853—854). 


Stearic and Palmitic Esters of the Isomeric Propylene 
Glycols. L. Isasen Howe (Trans. Roy. Soc. Canada, 1918, 
fiii], 12, III, 13—18. Compare Ruttan and Roebuck, A., 1916, 
i, 115).—The 1:2- and 1:3-dihydroxypropanes maybe directly 
esterified at high temperatures if constantly stirred, the optimum 
temperature of esterification varying with the acid used. After 
fusion, the mixture is freed from glycol by washing with hot water 
and from free acid by means of sodium hydrogen carbonate. The 
mono- and di-acid esters are separated by means of their different 
solubilities in alcohol. The following esters are described : 

Propylene monostearate, OH-CHMe:-CH,°C,,H;,0,, had m. p. 
59°5°, n® 1°4424. The distearate, m. p. 72°3°, crystallised 

_ in large, flaky crystals, n 1°4366. 

Trimethylene monostearate, OH+CH.*CH.*CH.°C,.H,,0,, had 
m. p. 60°5°, ® 1°4437, and the distearate, m. p. 64°7°, n™ 1-4397. 

Propylene monopalmitate had m. p. 54°2°, n® 1:4405, and 
the dipalmitate, m. p. 68°8°, n™ 14364. 

Trimethylene dipalmitate had m. p. 56°2°, n™ 1:4374. The 
monopalmitate was not isolated. W. G. 


The Optically Active au-Dimethylglutaric Acids. Etor 
Métier (Lunds, Univ. Arsskr., 1919, 15, 56 pp.; from Chem. 
Zentr., 1919, i, 606—608).—The author gives two tables of the 
known optically active dibasic acids with two similarly placed 
asymmetric carbon atoms, and points out the relationship between 
melting point and optical activity. There appears to be no con- 
nexion between the difference of melting point of the isomerides 
and the magnitude of the specific rotation. r-ay-Dimethyl- 
glutaric acid has previously been resolved by means of the 
strychnine hydrogen salt, but the /-isomeride was not obtained pure 
(A., 1911, i, 12); the two antipodes have now been isolated in a 
state of purity, fission being effected with brucine or the a-pheny]l- 
ethylamines. 

Ethyl r-ay-dimethyl-a-carboryglutarate, 

CMe(CO,Et),*CH,*CHMe-CO,Et, 

. p. 156—158°/15 mm., is prepared by the action of ethyl B-bromo- 
saedaiake on ethyl sodiomalonate ; when hydrolysed with sodium 
shydroxide, it yields r-ay-dimethyl-a- -carboryglutaric acid as a 
sticky mass of indefinite m. p. The saturated aqueous solution 
contains 159 grams per litre at 20°. The dissociation constant, 
100k =0°220. The potassium dihydrogen salt forms long crystals, 
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the dipotassium salt cannot be prepared, whilst the normal 
potassium salt forms small, transparent crystals (+H,O). Resolu- 
tion of the acid could not be effected with a-phenylethylamine, 
quinine, or cinchonine, but was accomplished through the 
strychnine dihydrogen salts (the salt of the d-acid crystallises in 
colourless, anhydrous needles, that of the /-acid in prisms, + 4H,O). 
The active acids have m. p. 144—148°, [a]? +16-3° and —15°6° 
in aqueous solution, and are more soluble in water than the 
racemic form. 

r-ay-Dimethylglutaric acid was partly resolved by strychnine 
and almost completely by brucine and the a-phenylethylamines, 
but not by cinchonine, cinchonidine, morphine, or quinine. 
With molar quantities of strychnine or brucine and r-acid, the 
salts of the d-acid separate first. Strychnine d-ay-dimethyl- 
glutarate forms thin, transparent crystals (+2H.O), solubility 2-4 
grams in 100 grams water; the corresponding salt of the /-acid 
forms colourless threads, readily soluble in water. The brucine 
salt of the d-acid (+2H,O) crystallises in colourless needles, 0°8 
gram of which dissolves in 100 grams of water, whilst the salt of 
the Lacid forms transparent prisms, solubility 1-8 in 100. 
1-Phenylethylamine d-ay-dimethylglutarate and d-phenylethyl- 
amine |-ay-dimethylglutarate crystallise in needles, m. p. 
157—158°, solubility 9 grams in 100 grams water; d-phenylethyl- 
amine d-ay-dimethylglutarate and 1-phenylethylamine 1-ay-di- 
methylglutarate have m. p. 144—145°, solubility 25 in 100. The 
strychnine salt of the meso-acid (+ 2H.,O) forms threads, solubility 
12 in 100, whilst the brucine salt dissolves to the extent of 18 parts 
in 100. d- and 1-Phenylethylamine meso-ay-dimethylglutarate 
dissolve freely in water. d- and /-ay-Dimethylglutaric acids 
crystallise in needles or prisms, [a]? +39°8° in aqueous solution. 
Examination of the barium hydrogen salt shows that the univalent 
ion has the same sign of rotation as the parent acid, whilst the 
bivalent ion of the normal salt is optically inactive. The 
l-anhydride, obtained by the action of acetyl chloride on the d-acid 
at 50—60°, forms cubic crystals, m. p. 41°5—42-5°, [a]i? —69-6° 
in benzene solution, whilst the d-anhydride crystallises in slender 
needles, m. p. 42—43°5°, [a]}.+69°9° in benzene solution. The 
r-anhydride, prepared by admixture of its components (the r-acid 
is only attacked by acety! chloride with difficulty), has m. p. 
33—34°. 

The product obtained by the elimination of carbon dioxide from 
optically active ay-dimethyl-a-carboxyglutaric acid consists of a 
mixture of about 40% active and 60% mesodimethylglutaric acid; 
since the sign of rotation is the same as that of the carboxy-acid, 
it follows that the tri- and di-basic acids which rotate in the same 
direction are configuratively related. H. W. 


> 

New £§-Dialkylglutaric Acids. [. Guarescni (Gazzetta, 
1919, 49, i, 124—133. Compare A., 1901, i, 630).—The follow- 
ing further acids have been prepared by the method formerly used: 
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BB-Li-n-propylglutarie acid, CPr?(CH,*CO,H),, prepared from 
ay-dicyano-8B-dipropylglutarimide, forms white crystals, m. p. 
112—113°, and completely volatilises at a higher temperature, its 
vapour provoking coughing. The ammonium salt is highly soluble 
in water, its aqueous solutions giving precipitates of various colours 
with salts of heavy metals. 

B-Ethyl-B-propylglutaric acid, CEtPr(CH,°CO,H)., crystallises 
in colourless, flattened needles or long lamine, m. p. 71—72°, and 
has an intensely acid reaction. 

B-Methyl-B-isobutylglutaric acid, CHMe,*CH,*CMe(CH,*CO,H),, 
has m. p. 63—65°. 

B-Methyl-B-isohexylglutaric acid, 

CHMe,*[CH, |,*>CMe(CH,°CO.,H),, 
forms crystals, m. p. 62—63°; the silver and zinc salts were 
analysed. 

B-Methyl-B-nonylglutaric acid, CH *[CH,].*;CMe(CH,°CO,H)., 
erystallises in broad, colourless lamine, greasy to the feel, m. p. 
46°5—47°5°. 

B-Methyl-B-hexylglutaric acid, C,H,,*CMe(CH,*CO,H),, forms 
crystals, m. p. 52—53°. zt. &. F. 


Manganous Tartrate and Potassium Manganous Tartrate. 
LEONARD Dossin (J. Amer. Chem. Soc., 1919, 41, 934—940).— 
Manganous tartrate is prepared by adding an equimolecular solu- 
tion of sodium or potassium tartrate to either manganous sulphate 
or chloride solutions, when, on keeping, small, rose-tinted crystals 
separate. The crystals are monoclinic with axial ratios [a:b:c= 
0°816:1:0°699, B=100°14’]. It loses 14% of its water at 100°, and 
continues to lose water up to 180°, and at 200° darkens with slight 
decomposition. The crystals have the formula MnC,H,0,,2H,0. 
All attempts by the author to prepare manganous potassium 
tartrate failed, hence it appears unlikely that this compound exists. 

J. F. 8. 


New Explosive Substance Derived from Formaldehyde. 
AnntBaLE Morescui (Atti R. Accad. Lincei, 1919, [v], 28, i, 
277—280).—The action of dry gaseous hydrogen chloride in the 
cold on commercial formaldehyde solution (about 40%) in a reflux 
apparatus yields, first, the compound, OH-CH,.Cl. If the action 
is prolonged, a heavy liquid separates having a composition corre- 
sponding with the formula O(CH,Cl),. Treatment of this liquid 
at about 5° with a mixture of concentrated nitric and sulphuric 
acids results in liberation of hydrogen chloride, carbonyl chloride, 
and probably an oxygenated chlorine acid, and in separation of a 
colourless oil, D4 1°52206, which, from its composition and its cryo- 
scopic behaviour in benzene, appears to have the formula 
(,H,O,N,. This compound is extremely sensitive to shock, decom- 
posing with detonation. Of the two possible constitutions, 
NO-0-CH,-0-CH,-O-NO, and NO,°CH,-0-CH,-O-NO,, the latter is 
the more probable, since hydrolysis leads to the formation of formic 

y* 
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acid and nitromethane. The compound dissolves considerable pro- 
portions of cellulose nitrate even at 0°, and an explosive jelly con- 
taining 7% of cellulose nitrate (12°11% N) gives a greater increase 
in volume on explosion than one containing 7% of glyceryl nitrate. 


y-Hydroxyvaleraldehyde. Burcknarpr Hetrericu (Ber., 
1919, 52, [B], 1123—1131).—Although a and B-hydroxy-aldehydes 
of simple structure have been closely examined, the corresponding 
y-derivatives do not appear to have been isolated, although their 
chemistry is exceptionally important owing to their near relation 
ship to the sugars. The present communication describes an effort 
to fill this gap. 

A solution of methylheptenol in glacial acetic acid is ozonised, 
diluted with ether and a little water, and treated with zinc dust 
until the perozonide is reduced; on distillation, a 78% yield of 
y-hydroxyvaleraldehyde is obtained. It is a moderately mobile 
liquid with an odour resembling that of turpentine, b. p. 63—65°/ 
10 mm., DY 10167, nJ 1-4359, which mixes with water and organic 
solvents, but is salted out from its aqueous solution by _potassium 
carbonate, but not by sodium sulphate or chloride. The freshly 
prepared solution contains the aldehyde in the unimolecular form. 
The oxime, phenylhydrazone, and p-nitrophenylhydrazone could only 
be obtained as oils, but the p-bromophenylhydrazone forms pale 
brown crystals, m. p. 88—89° (corr.), after softening at about 85°, 
and diphenylmethanedimethyldihydrazone consists of colourless 
crystals, m. p. 84—85° (corr.), after slight softening from 80°. The 
aldehyde yields a bisulphite compound, which is readily soluble in 
water. It does not reduce Fehling’s solution in the cold and with 
only moderate rapidity on heating; ammoniacal silver solution is 
reduced in the cold. It is converted by concentrated aqueous 
sodium hydroxide into a crystalline mass, which is transformed into 
a dark terpinaceous oi] when heated. Concentrated hydrochloric 
acid resinifies the aldehyde slowly in the cold, rapidly when warmed. 
Treatment of the aldehyde with 1% methyl-alcoholic hydrochloric 
acid at the ordinary temperature converts it into 5-methory-2- 
vs Ilene a mobile, volatile liquid 
H,-CH(OMe)~ ’ Prine 
b. p. 116—118° (corr.)/755 mm., D}* 0-9291, nif 1°4110, which does 
not reduce boiling Fehling’s solution and only reacts slowly with 
boiling ammoniacal silver solution. It is stable towards hot alkali 
and only slowly hydrolysed by hot acid. It does not appear to be 
hydrolysed by emulsin. When boiled with acetic anhydride, the 
aldehyde gives 5-acetoxy-2-methyltetrahydrofuran, mobile liquid, 
b. p. 73—78°/9 mm., Di8* 1-037, ni§* 1°4278, which is gradually 
converted by water at the ordinary temperature into acetic acid 
and the aldehyde. H. W. 


Preparation of Xylose from Maize Cobs. K. P. :Monror 
(7. Amer. Chem. Soc., 1919, 41, 1002—1003).—The method 


methyltetrahydrofuran, 
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described by La Forge and Hudson (J. /nd. ng. Chem., 1918, 10, 
925) is modified by removing the gum by digestion -of the broken 
maize cobs with sodium hydroxide solution (1%) at 100° for one 
and a-half hours instead of performing the operation in an auto- 
clave at 160°; the residue is hydrolysed by dilute sulphuric acid 
(4%), and the latter is subsequently removed with barium carbon- 
ate. The sugar solution thus obtained is less coloured than that 
prepared by previous methods, and crystallisation of the xylose 
takes place with uniform readiness. The yield is 8—10%. [See also, 
J. Soc. Chem. Ind., 1919, August.] H. W. 


New Sugar Isolated from a Sea-weed. Eis TaKAHAsnHI 
(J. Tokuo Chem. Soc., 1919, 40, 157—-166).—The author has iso- 
lated a new sugar from the hydrolytic product of the mucilaginous 
substance formed by boiling seaweed in water. The sugar crystal- 
lises from water in rectangular form, thicker in the middle, is 
exceedingly sweet, is soluble in alcohol, and has m. p. 152—153° 
and fa]? + 80°75°. The molecular weight by the cryoscopic method 
is 179°3. Tests with resorcinol, phloroglucinol, Tollen’s and 
Oshima’s reagents show that it is not a ketose, pentose, or methyl- 
pentose. It yields levulic acid, identified as the silver salt, and is 
thus shown to be a hexose. It strongly reduces Fehling’s solution, 
is fermented by yeast, but not so readily as dextrose, and forms a 
hydrazone in the cold, m. p. 158—160°, which is soluble in methyl 
and ethyl alcohols and in hot water. The needle-shaped osazone, 
m. p. 193°, is soluble in the two alcohols, but not in water. The 
phenylmethylhydrazone, rectangular plates, has m. p. 191°, and the 
p-bromophenylhydrazone, m. p. 171—172°. Sodium amalgam 
reduces it to a hexahydric alcohol, prisms, m. p. 186—-187°. The 
new sugar is very similar to galactose in specific rotatory power and 
in the m. p. of the corresponding alcohol, but differs in crystalline 
form, in failure to yield mucic and saccharic acids by oxidation 
with nitrie acid, and in the m. p.’s of the various hydrazones and 
in the solubility of the osazone in methyl alcohol. From these 
analyses the author believes the new sugar to be an aldohexose, and 
names it floridose, and its alcohol, foriditol. This name is given 
because the sugar was first isolated from the red sea-weed Florideae. 
Sugars isolated from various sea-weeds, including Chondrus elatus 
Holms, Ahnfeltia pricata, and Tridaea laminalioidesvar. ornucopiae, 
are all easily crystallisable and are found to be absolutely identical 
with floridose. CuemicaL ABSTRACTS. 


The Preparation of Rhamnose. FE. P. Crark (J. Biol. 
Chem., 1919, 38, 255--—256).—Liquid quercitron extract is hydro- 
lysed by gently boiling with 3% sulphuric acid: for half an 
hour. After removal of the sulphuric acid as barium sulphate, the 
material is concentrated to a thin syrup and eight volumes of 95% 
alcohol are slowly added with constant stirring. The filtrate from 
this precipitation is evaporated to a thick syrup under diminished 
pressure and the residue is dissolved in 95% alcohol. On the addi- 
tion of 24 volumes of ether, a gummy substance is precipitated. 

r* 2 
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which is redissolved in alcohol and again precipitated by ether. 
From the extracts, on removal of the ether and concentration, 
rhamnose may be orystaliieed out. The yield is 50—51 grams of 
white rhamnose from 2 kilos. of the commercial quercitron extract. 


J.C. D. 


The Constitution of the Disaccharides. Part III. Maltose. 
Water Norman Hawortu and Grace Cummine Lerrcu (T., 1919, 
115, 809—817). 


Improvements Relating to the Preparation of Amines. 
Witiiam Rintovut; Jonn Tuomas, and Noset’s Expiosives Co., 
Lrp. (Brit. Pat., 127740).—Tertiary amines are separated from 
admixture with primary and secondary amines by converting the 
latter into the corresponding urethanes by treatment with ethyl 
chloroformate in the cold in presence of aqueous sodium carbonate. 
The unchanged tertiary base is removed from the residual, oily 
product by washing with dilute mineral acid, and is recovered by 
treatment of the acid washings with alkali, whilst the primary and 
secondary bases are regenerated by the hydrolysis of the urethanes. 
[See, further, J. Soc. Chem. Ind., 1919, August.] G. F. M. 


Polypeptides containing Glutamine and the Question 
of the Occurrence in Proteins. H. Tuierretper and E. von 
Cramm [with Atrrep WaLTHER] (Zeitsch. physiol. Chem., 1919, 
105, 58—82).—It has been suggested that glutamine and aspara- 
gine are components of protein rather than glutamic and aspartic 
acids (Osborne and Gilbert, A., 1906, i, 324; Osborne, Leavenworth, 
and Braunlecht, A., 1909, i, 72). 

A study of the formation of ammonia during the acid hydrolysis 
of gliadin, polypeptides containing glutamine, and glutamine itself 
leads the authors to support the view that glutamine is a component 
of the protein molecule. 

The preparation of four dipeptides and of one tripeptide contain- 
ing glutamine is described. 

Chloroacetyl-d-glutamine, C;H,,0O,N.Cl, fine needles from ethy] 
acetate, m. p. 130—132°, [a])}°= “10° 33 to —10°45°. 

Glyeyl-d- glutamine, C;H,,0,Ns, crystallises with one molecule of 
water, and decomposes at 199—200°, [a]j’= —2°47°. This dipeptide 
has an acid reaction. It is precipitated by phosphotungstic acid, but 
is soluble in excess, and gives no biuret test. 

Chloroacetyl-d-qlutaminylglycine ethyl ester, C,,H,,0,;N,Cl, 
needles, m. p. 198°. Chloroacetyl-d-qlutaminyl glycine, 

C,H,,0,;N,Cl, 

needles, m. p. 162—163°.  @lycyl-d-qlutaminylglycine, CsHyO;N,, 
needles, decomposes at 201°, fall’ = — 28°49. This tripeptide possesses 
an acid reaction, and is precipitated by phosphotungstic acid, but 
the precipitate is soluble in an excess of the reagent. It is not pre- 
cipitated by mercuric chloride, tannic acid, phosphomolybdic acid, 
basic lead acetate, or saturated ammonium sulphate solution. It 
gives a bluish-violet biuret reaction. 
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d-a-Bromopropionyl-d-glutamine, CgH,;0,N,Br, m. p. 156—157°, 
[a]? = +9°03—9°3°. d-Alanyl-d-glutamine, CgH,;0,N3, prisms, 
m. p. 222° (decomp.), [a] = —9°2°. It possesses an acid reaction 
to litmus and gives no biuret test. 

l-a-Bromoproyonyl-d-glutamine, CgH,,0,N,Br, rosettes of needles, 
m. p. 132°. When recrystallised from ethyl acetate the substance 
gave a rotation in methyl alcohol of [aj;) = —17°42°. The substance, 
recrystallised from water, gave in the same concentration [a],= 
—16°4°. No explanation is put forward. 1-Alanyl-d-glutamine, 
C,H,,0,N;, needles, m. p. 212—213°, [a]i?= —20°1°. This substance 
is acid to litmus and gives no biuret reaction. ° 

d-a-Bromoisohexoyl-d-glutamine, C,,;H,;gO,N,Br, m. p. 150°, 
[a]p = + 20°8°, [a] = +20°55°, crystallises in prisms. 1-Leuweyl-d- 
glutamine, C,,H.,0O,Ns, needles, m. p. 235—236°, [al = +12°6°. It 
is acid to litmus and gives no biuret reaction. J.C. D. 


Catalytic Action of Hydrogen Peroxide on Potassium 
Ferro- and Ferri-cyanides. E. Lick (Apoth. Zeit., 1919, 34, 87 ; 
from Chem. Zentr., 1919, i, 610—611).—If an aqueous solution of 
potassium ferricyanide is warmed for about two minutes at 45° with 
10% of hydrogen peroxide and allowed to cool, almost black crystals, 
2K,FeC,N,,3H,O;, are obtained which are very sparingly soluble 
in water, mol. wt. 759°82. In a similar manner, potassium ferro- 
cyanide gives the compound, 2K,FeC,N,,3H,O.. H. W. 


Modified GraphicFormule for Organic Cyclic Compounds. 
ALEXANDER Lowy (J. Amer. Chem. Soc., 1919, 41, 1029—1030).— 
The author recommends the advisability of indicating the double 
bonds in cyclic compounds by heavy lines and the single 
bonds by light lines. <A series of typical examples is given. 


H. W. 


Freezing-point Curves of Mixtures of Nitro- and Dinitro- 
benzene. kK. Leumsrepr (Zeitsch. ges. Schiess. u. Sprengstoffw., 
1918, 18, 118—119; from Chem. Zentr., 1919, i, 708).—The author 
has determined the freezing point of various solutions of pure 
m-dinitrobenzene and of a mixture of o-, m-, and p-dinitrobenzene 
(6°5%, 92°0%, and 1°5% respectively) in nitrobenzene. The composi- 
tion of nitrated products can be readily elucidated from the freez- 
ing-point curve for the pure dinitrobenzene and for the technical 
mixture of isomerides. The curve has two eutectic points, probably 
due to the fact that solutions which contain little dinitrobenzene are 
not caused to crystallise by seeding with dinitrobenzene. H. W. 


The Reduction of 2:3-,3:4-, and 2:5-Dinitrotoluenes. 
JakoB MEISENHEIMER and Ericu Hesse (Ber., 1919, 52, [B), 
1161—1177).—Some years ago (A., 1904, i, 150; 1906, i, 642) it 
was shown that o- and p-dinitrobenzenes are converted by cautious 
reduction in alkaline solution into dark-coloured salts of diaci- 
dinitrocyclohexadienes, which, when acidified, rapidly pass into 
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nitronitrosobenzenes. The experiments with. o-dinitrobenzene have 
been repeated on a large scale, the products now obtained being 
o-nitronitrosobenzene (19% of that theoretically possible), nitro- 
benzene (31%), o-nitrophenol (14%), a little o-nitroaniline, and 
resinous matter. 

The work has also been extended to 2:3-, 3:4-, and 2:5-dinitro- 
toluenes, which are found to behave in a precisely similar manner. 

3:4-Dinitrotoluene, m. p. 59—60°, is conveniently prepared by 
oxidising 3-nitro-p-toluidine by means of Caro’s acid to 3-nitro- 
4-nitrosotoluene, and completing the oxidation of the latter with 
nitric acid. Reduction of 3:4-dinitrotoluene by hydroxylamine is 
effected in the usual manner, but the salt which is produced cannot 
be isolated on account of its ready solubility. On acidification, 
the following substances are obtained: 3-nitro-4-nitrosotoluene, 
m. p. 143°; 4-nitro-3-nitrosotoluene, yellow leaflets, m. p. 141°; a 
mixture of m- and p-nitrotoluenes, p-nitro-m-cresol, m. p. 56°, and 
resinous products, from which nothing definite could be isolated. 
Potassium diaci-3 :4-dinitrometihyl-A'->-cyclohexadiene is prepared 
by the addition of an ethereal solution of potassium ethoxide to a 
suspension of 3-nitro-4-nitrosotoluene in ether, and forms *an 
amorphous powder of dark red colour which is extraordinarily 
sensitive to moisture; when treated with aqueous acid, it yields a 
mixture of nitronitrosotoluenes. 

2:3-Dinitrotoluene, m. p. 96—97°, is best obtained by the nitra- 
tion of acet-o-toluide by nitric acid in the presence of acetic acid, 
and decomposition of the mixture of 3- and 5-nitroacet-o-toluides 
with hydrochloric acid; the separation of the isomeric amines is 
accomplished by diluting the acid solution largely with water, when 
the very feebly basic 3-nitro-o-toluidine is precipitated; the latter 
is converted by Caro’s acid into 3-nitro-2-nitrosotoluene, pale yellow 
leaflets, m. p. 126--127° (decomp.), which is transformed by nitric 
acid into 2:3-dinitrotoluene. (6-Nitro-2:4!-dimethylazobenzene, 
red prisms, m. p. 65°5—-66°, is obtained by condensing 3-nitro-2- 
nitrosotoluene with ptoluidine in glacial acetic acid solution; if 
aniline is used, 6-nitro-2-methylazobenzene is obtained as a red oil, 
b. p. 215°/11 mm., which does not solidify after many months.) 
Reduction of 2:3-dinitrotoluene with hydroxylamine follows the 
normal course, yielding 2-nitro-3-nitrosotoluene, yellow leaflets, 
m. p. 92—93°, a mixture of o- and m-nitrotoluenes, and 3-nitro-o- 
cresol, m. p. 69—70°. The potassium salt of diaci-2 :3-dinitro- 
methyl-A‘'*cyclohexadiene is prepared from  3-nitro-2-nitroso- 
toluene, and is very sensitive to moisture. 

5-Nitro-2-nitrosotoluene, almost colourless crystals, m. p. 
143—144°, is obtained by the action of Caro’s acid on the corre 
sponding amine (it condenses with aniline to yield 4-nitro-2-methyl- 
azobenzene, red prisms, m. p. 98—99°), and is readily trans- 
formed into 2:5-dinitrotoluene, m. p. 50—51°. The latter is 
reduced by hydroxylamine, and the solution yields on acidification 
5-nitro-2-nitrosotoluene and dinitroazorytoluene, dark brown 
prisms, m. p. 188—189°. The potassium salt of diaci-2 :5-dinttro- 
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methyl-A3-°-cyclohexadiene is obtained as with the other isomerides, 
and forms an unstable, red salt, which, when acidified, gives dinitro- 
azoxytoluene. When reduction of 2:5-dinitrotoluene by hydroxyl- 
amine is effected in highly concentrated solution, potassium nitro- 
tolueneisodiazotate, C,H,O,N;K,H,O, is precipitated in yellow 
needles, m. p. 202° (decomp.); the substance owes its origin to the 
action of hydroxylamine on the intermediately formed nitroso- 
derivative, NO,*C,H,Me-NO + NH,-OH + KOH = 
NO,°C,H,Me-N:N-OK + 2H,0, 
as is shown by its formation by the interaction of hydroxylamine 
with 5-nitro-2-nitrosotoluene. Attempts are also described to pre- 
pare it by the diazotisation of 5-nitro-o-toluidine and treatment of 
the product with sodium hydroxide solution, but the yellow, 
crystalline material exploded with great violence. H. 


Preparation of Liquid Hydrocarbons by the Action of 
Aluminium Chloride on Naphthalene under Pressure. 
Franz FiscuHer (Ges. Abhand. Kennt. Kohle, 1917, 1, 237—244; 
from Chem. Zentr., 1917, ii, 584).—[ With WitHELM ScHNEIDER. |— 
A mixture of naphthalene (100 grams) and powdered aluminium 
chloride (4 grams), when boiled under reflux during three hours 
and subsequently distilled, yielded about 47 grams of naphthalene 
impregnated with oil and a residue of 47 grams of a brittle pitch 
which, when heated to redness, gave a smal! amount of viscous 
distillate and much coke. On the other hand, when naphthalene 
(250 grams) and aluminium chloride (10 grams) were heated under 
pressure (up to ten atmospheres) at 330° during twenty minutes, 
124°5 grams of oil containing naphthalene and 108 grams of charred 
matter were obtained, from which 92 grams of non-solidifying oil 
were isolated by freezing and pressing. It is therefore possible to 
convert technically pure naphthalene by 4% of aluminium chloride 
in autoclaves into a mixture of liquid hydrocarbons, the yield of 
which is 40%; the remainder of the naphthalene is converted into 
a mixture of pitch and carbon, since a portion of the naphthalene 
is hydrogenated at the expense of the other portion. 

[With Srecrriep Hivrert.|—-1055 Grams of non-solidifying oil 
were obtained from 3250 grams of naphthalene and 130 grams of 
aluminium chloride; after treatment with calcium oxide to remove 
hydrogen chloride, the oil was distilled, and yielded 4% b. p. below 
150°, 79% b. p. 150—300°, and 16% residue of higher b. p. The 
chief fraction, when cooled to 0°, deposited 27% of its weight of 
naphthalene, so that the remainder, which had b. p. 150—300° and 
did not solidify at 0°, constituted 57% of the total oil, or 18% of 
the original naphthalene. The middle fraction contained 8°4% of 
hydrogen and 91°5% of carbon. Its heat of combustion was 
9932 Cal. (naphthalene, 9628 Cal.; dihydronaphthalene, 
10,092 Cal.). The viscosity in Engler’s apparatus was 1°16 at 20° 
and the flash point 70° (Pensky Martens), 75° (open test). The 
hydrogenated naphthalene could not be burnt in ordinary 
petroleum lamps without formation of soot. H. W. 
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Preparation of Thickening Material for Lubricating 
Oils from Naphthalene. [Franz Fiscner (Ges. Abhand. 
Kennt. Kohle, 1917, 1, 254; from Chem. Zentr., 1919, ii, 584).— 
Complex compounds, formed by the condensing action of 
aluminium chloride, remain undecomposed when naphthalene and 
aluminium chloride are heated at a moderate temperature (com- 
pare preceding abstract). Thus, when crude naphthalene (500 
grams) is heated in an autoclave with aluminium chloride (50 
grams) (the maximum temperature and pressure being respectively 
55° and two atmospheres) and the product is distilled with steam, 
a black, syrupy, viscous residue remains which, after being filtered 
through cloth while hot, gives with three parts of a fatty tar oil, 
a black lubricating oil of good quality. H. W. 


Conversion of Naphthalene into Liquid Products. Hrrmann 
NIGGEMANN (Ges. Abhand. Kennt. Kohle, 1917, 1, 255—258; from 
Chem. Zentr., 1919, ii, 584—585. Compare preceding abstracts). 
—Attempts have been made to methylate naphthalene by heating 
it with polymethylbenzenes in the presence of aluminium chloride, 
since this substance not infrequently causes a wandering of the 
methyl groups in methylbenzenes. When xylene, b. p. 134—135°, 
was heated to boiling with aluminium chloride for three hours, a 
mobile, dark brown, and a viscous, black oil were obtained from 
the former, of which fractions boiling below and above xylene were 
isolated. Noticeable action did not occur when dry hydrogen 
chloride was passed through a suspension of dry aluminium hydr- 
oxide in xylene. Under similar conditions, solvent naphtha (25 
grams, b. p. 150—175°) yielded fractions, b. p.’s 145—150° 
(2 grams), 150—175° (15 grams), 175—-205° (3 grams), whilst the 
residue after decomposition with hydrochloric acid gave 2 grams, 
b. p. 150—280°. A mixture of naphthalene and xylene yielded 
an oil, b. p. 125—-220°, which partly solidified, whilst a mixture 
of naphthalene and solvent naphtha gave small fractions, b. p.’s 
110—150° and 150—175°, and a larger fraction, b. p. 175—225°, 
consisting of naphthalene impregnated with oil. When naphtha- 
lene was boiled with aluminium chloride (4%) during one and 
a-half hours, and the product treated with hot dilute hydrogen 
chloride and distilled, oily naphthalene was obtained at 210—225°, 
and a substance, which solidified to a yellow, waxy mass when the 
distillation was continued to 220° in an absolute vacuum. 

Acenaphthene when boiled with aluminium chloride (4%) for 
one and a-half hours yielded a yellowish-green, fluorescent oil, b. p. 
195—265°, which remained liquid at the ordinary temperature, 
but deposited acenaphthene at 0°. Similarly, anthracene ‘gave an 
oil, b. p. 200—300°, which formed a mass of orange crystals at the 
ordinary temperature, whilst phenanthrene yielded a yellowish- 
green, fluorescent oil, which partly solidified at 0° and became 
liquid again at the ordinary temperature. H. W. 
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Conversion of Naphthalene into Liquid Products by 
Alkylation. Franz Fischer and WILHELM ScHNEIDER (Ges. 
Abhand. Kennt. Kohle, 1917, 1, 227—230; from Chem. Zentr., 
1919, ii, 585. Compare preceding abstracts)—The object of the 
investigation was the technical liquefaction of naphthalene by 
alkylation in the simplest possible manner. Naphthalene (5 grams) 
when heated with absolute alcohol (4°5 c.c.) and zine chloride 
(10 grams) at 290—300° during thirty-six hours yielded 0-2 gram 
of recovered naphthalene and 5°1 grams of a reddish-brown oil with 
a green fluorescence. By treatment of crude naphthalene (1006 
grams) with alcohol (96%, 120 c.c.) and zine chloride (200 grams 
regenerated, 200 grams fresh substance) at 180—190° during sixty 
hours it gave 112 grams of a dark brown oil with a green fluores- 
cence which, on distillation, yielded a small fraction, b. p. below 
240°, 98 grams of a volatile, yellow oil, b. p. 240—300°, and 12 
grams of dark brown, viscous, residual oil; naphthalene did not 
separate from these oils when cooled with ice-water. The zinc chloride 
cannot be replaced by granulated calcium chloride, sulphuric acid, 
sodium hydrogen sulphate, or anhydrous magnesium chloride. 
When naphthalene (5 grams) was heated with methyl alcohol 
(3°3 ¢.c.) and zine chloride (10 grams) at 290—300° during twelve 
hours, 3°8 grams of oil were obtained, together with 0-8 gram of 
naphthalene. A mixture of naphthalene and phenol when heated 
with zine chloride at 290—300° gave a considerable: amount of 
carbon and large amounts of unchanged substances. Acetone 
appeared to react with naphthalene in the presence of zinc chloride 
with elimination of water. Acetylene and ethylene did not react 
with naphthalene at 100—200° in the presence of aluminium 


chloride. H. W. 


Conversion of Naphthalene into Liquid Products by 
Hydrogenation in Pressure Furnaces in the Presence of 
Non-metallic Catalysts. Franz Fiscner and HERMANN 
NiaGEMANN (Ges. Abhand: Kennt. Kohle, 1917, 1, 231—236; from 
Chem. Zentr., 1919, ii, 585—586).—The experiments were per- 
formed in an electrically heated, horizontal furnace capable of 
withstanding high pressures. Naphthaiene was found to be very 
resistant to high temperatures, and, except for slight discoloration 
and traces of separation of carbon, remained unchanged when 
heated during one hour at 500° in the presence or absence of 
copper, iron, coke, or selenium; in the presence of 1% of iodine, it 
became intensely black, owing to separation of carbon. The best 
conditions for obtaining liquid products from naphthalene by 
hydrogenation consist in employing high temperatures and 
pressures. In the absence of catalysts or in the presence of 
selenium, the liquefaction is minimal. Iodine, on the other hand, 
is an active catalyst ; naphthalene is completely liquefied by heating 
with 1% of iodine at 550° for one hour in an atmosphere of 
hydrogen (pressure to about 170 atmospheres) to an oil with a 
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blue fluorescence, a mirror of carbon being also formed. Carbon- 
isation occurs more readily at high than at low pressures; separa- 
tion of carbon at a hydrogen pressure less than 50 atmospheres 
does not occur below 800°, with 50 atmospheres at 800°, with 100 
atmospheres at 550°, with 170 atmospheres below 550°. The 
hydrogenated oils solidify more or less completely after a few days, 
probably owing to oxidation and separation of dissolved 
naphthalene. . H. W. 


Constitution of certain Polynitro-compounds. J. 
Bisnop TINGLE and WaLTeR ALBert Lawrance (Trans. Roy. Soc. 
Canada, 1918, [iii], 12, III, 7—11).—The authors have determined 
the constitution of the nitration products of picranilide and 
diphenylamine obtained by Tingle and Blanck (compare A., 1908, 
i, 778), and shown by Tingle and Burke to be tetranitrodiphenyl- 
amines (compare A., 1910, i, 21). By the action of nitric acid 
on picranilide in the presence of oxalic acid, the product obtained 
is 2:4:6:4/-tetranitrodiphenylamine, m. p. 216°. By the action 
of trichloroacetic and nitric acids, picranilide yields s-tetranitro- 
diphenylamine, m. p. 191°, together with some bis-2 : 4-tetranitro- 
diphenylamine, m. p. 179—180°. On _ nitrating .diphenylamine 
itself, three compounds are obtained, namely, s-tetranitrodiphenyl- 
amine as the main product, together with a small quantity of a 
tetranitrodiphenylamine, m. p. above 250°, and a compound, not 
identified. W. G. 


Salts of Hexanitrodiphenylamine. H. Kast and A. 
LANGHANS (Zeitsch. ges. Schiess. u. Sprengstoffw., 1919, 14, 1—4, 
25—27; from Chem. Zentr., 1919, i, 719).—The acidic character 
of hexanitrodiphenylamine, due to the presence of the imide- 
hydrogen atom, enables it to form soluble salts of orange-yellow to 
blood-red colour. Readiness of salt formation is considerably 
restricted by the sparing solubility of the parent substance. A 
series of salts has, however, been prepared by agitating and warm- 
ing an aqueous or alcoholic solution or suspension of the requisite 
metallic oxides, hydroxides, or carbonates with hexanitrodiphenyl- 
amine. The magnesium salt is the most readily soluble, and may 
conveniently be used in obtaining the salts of the heavy metals by 
double decomposition. The salts, with the exception of those of 
magnesium and ammonium, are more sensitive than the parent 
substance. The lead salt is the most sensitive, followed in order 
by the copper, sodium, iron, potassium, calcium, and ammonium 
salts. The sequence, with the exception of the sodium salt, is 
therefore the same as with the salts of picric acid and trinitro- 
cresol. . We 


Preparation of Hexanitrodiphenylamine from Chloro- 
benzene. E. J. Horrman and Perry A. Dame (J. Amer. Chem. 
Soc., 1919, 41, 1013—1020).—The preparation is effected in the 
following stages; (i) nitration of chlorobenzene to chlorodinitro- 
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benzene by a mixture of nitric and sulphuric acids, (ii) formation 
of dinitrodiphenylamine by heating chlorodinitrobenzene with 
aniline, (ili) preparation of tetranitrodiphenylamine by the action 
of nitric acid on the dinitro-compound (compare Carter, Zeitsch. 
ges. Schiess. Sprengs., 1913, 8, 205, 251), and (iv) conversion of 
tetranitrodiphenylamine into hexanitrodiphenylamine by nitric- 
sulphuric acid, the latter procedure being a modification of Carter’s 
method. The best experimental conditions for each stage are fully 
described, and the yield of hexanitro-derivative is 68°62% of that 
theoretically possible, calculated on the basis of chlorobenzene used. 
The authors’ results lead them to the conclusion that the inter- 
mediate isolation of the tetranitro-compound is probably unneces- 
sary, and that the dinitro- can be converted directly into the 
hexanitro-derivative. The latter crystallises in fine, yellow needles, 
m. p. 240—250° (decomp.). It is a very brisant explosive, scarcely 
suitable for explosive purposes except when mixed with other sub- 
stances. It is much more poisonous than glyceryl nitrate, and 
causes severe blisters, resembling burns, when it comes in contact 
with the skin. The fine dust especially affects destructively the 
mucous membranes of the mouth, nose, and lungs. H. W. 


Catalytic Hydrogenation of Schiff's Bases. A.tpu. MaiLur 
(Bull. Soc. chim., 1919, [iv], 25, 321—-325).—Schiff’s bases, obtained 
by condensing an aldehyde with a primary amine, readily undergo 
hydrogenation when passed with hydrogen over reduced nickel at 
200—230°, giving the corresponding secondary amine. At the 
same time, there is a slight secondary reaction, represented by the 
equation R-CH:NR’+2H,=R-°CH,+R’*NHy,. Satisfactory yields 
were obtained in this manner from five of these bases. W. G. 


N-Phenylhydroxylamine and Methyl Sulphate. Eva. 
BAMBERGER and ALEXANDER Lanpau (#er., 1919, 52, [Bj, 
1093—-1110).—Since previous attempts to prepare alkyl derivatives 
of N-phenylhydroxylamine by means of methyl iodide, methyl 
bromide, or diazomethane did not give the desired result, the authors 
have examined the action of methyl sulphate without, however, 
being able to effect the isolation of the ethers. 

The majority of the experiments were performed by adding 
methyl sulphate and sodium hydrogen carbonate to an aqueous 
solution or suspension of phenylhydroxylamine at 0°. In _ these 
circumstances the most readily isolable product is the methylenedi- 
phenylhydroxylamine, CH,(NPh:OH),, which had previously been 
obtained by the use of diazomethane as methylating agent (Bam- 
berger and Tschirner, A., 1900, i, 342). In addition, small quanti- 
ties of azoxybenzene, aniline, and mono- and di-methyl-anilines were 
isolated, but it is uncertain whether the latter were produced by the 
methylation of aniline or by the decomposition of phenylmethyl- 
hydroxylamine. The methylene-diphenylhydroxylamine was 
accompanied by a second base which was without doubt formed 
from it during its purification, and which was identified as 


glyoxime-V-phenyl ether, O-NPh:‘CH-CH:NPh:O. Small amounts - 
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of oily and crystalline substances were also produced, but in quan- 
tity scarcely sufficient for complete identification. Among these was 
a substance crystallising in colourless leaflets, m. p. about 132° 
(which closely resembled diphenyl-N-hydroxyformamidine, 
OH:NPh-CH:NPh, 

but complete identity could not be established), a product, m. p. 
232°, and an impure oil which possibly contained phenylmethyl- 
hydroxylamine. Since the total weight of these products did not 
correspond with the amount of material employed, the residual 
aqueous solution was treated with sulphuric acid and sodium 
nitrite, when p-nitrodimethylaniline, m. p. 162°, and o-nitrodi- 
methylaniline were obtained. The only probable source of these 
substances was dimethylaniline V-oxide, which was actually isolated 
in the form of its picrate; it is remarkable that the amount of the 
latter generally appears to increase when the reaction mixture is 
preserved. 

When phenylhydroxylamine and methyl sulphate were mixed, the 
reaction became extremely violent after a short time; in the pres- 
ence of ether as diluent, the action could be conveniently regulated 
and the products were dimethylaniline oxide, methylenedi-pheny]- 
hydroxylamine, small quantities of aniline, and the methylanilines 
and substances of unknown composition. A portion of the pheny]l- 
hydroxylamine was removed from action in the form of its metho- 
sulphate. In addition, a reddish-brown oil was obtained which 
possibly contains phenylhydroxylamine O-methy] ether. 

Attempts were also made to use nascent phenylhydroxylamine 
by reducing nitrobenzene with zinc and ammonium chloride in the 
presence of methyl sulphate; the products, however, were the same 
as those obtained previously. 

The production of methylenedi-phenylhydroxylamine during the 
methylation of phenylhydroxylamine is explained in the following 
manner: the primary product of the change is phenylmethylhydr- 
oxylamine, which spontaneously decomposes into formaldehyde and 
aniline, Ph-NMe-OH=CH.O+PhNH,; the formaldehyde then 
condenses with more phenylhydroxylamine to yield methylenedi- 
phenylhydroxylamine. The conversion of the latter by boiling 
water or alcohol into glyoxime-V-pheny] ether depends on its hydro- 
lysis to formaldehyde and N-phenylhydroxylamine and reaction 
between these substances: OH-NPh-CH.-NPh-OH + H,O=CH,O + 
2NHPh-OH and 2CH,0+ 2NHPh-OH=O:NPh:CH-CH:NPh:O + 
2H,O+H;. In an intermediate stage the formaldehyde condenses 


under the basic influence of phenylhydroxyiamine to glycollalde- 
NHPhOH 


hyde, which reacts thus: OH-CH,-CHO ——>OH-NPh-CH,-CHO 
or OH-NPh-CH,-CH:NPh:O —> O:NPh:CH-CH:NPh‘O + Hi. 
The liberated hydrogen is used in the reduction of a further mole 
cule of phenylhydroxylamine. H. W. 


Attempts to Prepare 8-Phenylhydroxylamine O-Methyl 
Ether. Eva. Bampercer (Ber., 1919, 52, [B)], 1111—1123).— 
Attempts to prepare the substance by the action of methyl iodide or 
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methyl bromide under widely varied conditions did not lead to the 
desired result, the products generally consisting of azoxybenzene, 
azobenzene, aniline, and methylaniline. Similarly, the product 
could not be obtained by the hydrolysis of V-benzoylphenylhydroxyl- 
amine O-methyl ether or of phenyloxyurethane O-methyl ether. 
Apparently, phenylhydroxylamine O-methyl ‘ether dissociates with 
extreme readiness under the influence of hydroxyl ions into PhaN< 
(or azobenzene) and methyl! alcohol. 

[With K. Brasxopr and ALEXANDER Lanpavu.]|—N-Benzoylphenyl- 
hydroxylamine and dibenzoylphenylhydroxylamine are prepared by 
the action of benzoyl chloride on an aqueous solution of phenyl- 
hydroxylamine in the presence of sodium hydrogen carbonate or 
sodium acetate, and are conveniently separated by taking advan- 
tage of the solubility of the former and insolubility of the latter in 
aqueous ammonia; they form colourless needles, m. p. 121—122°, 
and shining needles, m. p. 117—118° respectively. N-Benzoyl- 
phenylhydrorylamine O-methyl ether, cubic crystals, m. p. 
54°5H—55°, is prepared by the action of methyl iodide and sodium 
methoxide on the mono-benzoyl compound or, more conveniently, 
by the methyl sulphate method. When hydrolysed with boiling 
methyl-alcoholic potassium hydroxide, it yields azobenzene ; with 
aqueous alkali in the presence of acetone, it gives benzoic acid, azo- 
benzene, aniline, and, possibly, panisidine ; with aqueous alkali the 
chief products are benzoic acid and azobenzene. Benzoic acid, 
p-aminophenol, aniline, and p-anisidine are formed when sulphuric 
acid and methyl alcohol are used, whilst when the latter i is replaced 
by ethyl alcohol »phenetidine is produced. 

[With F. Tscutrner.|—Hydroryphenylurethane, 

NPh(OH)-CO,Et, 
colourless, silky prisms, m. p. 47°5°, is prepared by the action of 
ethyl chloroformate on an ethereal solution of phenylhydroxylamine 
(the sodium derivative forms fine, colourless crystals), and is reduced 
by zine dust and acetic acid to phenylurethane, m. p. 51°. m-Tolyl- 
hydroryurethane is similarly prepared and has m. p. 30°. When 
treated with methyl iodide and potassium methoxide, phenyl- 
hydroxyurethane is converted into methoryphenylurethane, mobile 
oil, b. p. 1249/12 mm. The latter is hydrolysed by aqueous am- 
monia, yielding, as main products, ethylurethane and azobenzene. 
H. W. 


Preparation of Acyl Derivatives of a p-Aminophenyl 
Ether. Gerse_uscuart FUR CHEMISCHE INDUSTRIE IN Baset (D.R.-P. 
310967 ; from Chem. Zentr., 1919, ii, 422—423).—pAminophenyl 
allyl ether is caused to react with aliphatic acids, acid anhydrides, 
or acid haloids if necessary in the presence of a suitable diluent or 
condensing agent. p-Acetylaminophenyl allyl ether, shining leaflets, 
m. p. 94°, is thus obtained by boiling the amino-ether with acetic 
anhydride. Lactylaminophenyl allyl ether, from the amino-ether 
and lactide at 150°, forms shining leaflets, m. p. 87°. isoValeryl-p- 
aminophenyl allyl ether, small needles, m. p. 95°, is obtained from 
the acid, whilst a-bromoisovaleryl-p-amino phenyl allyl ether, shining 
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leaflets, m. p. 131°, is prepared from the amino-ether and a-bromo- 
isovaleryl bromide in the presence of ether and sodium carbonate, 
The substances are powerful soporifics, which also possess sedative 
and antineuralgic properties. H. W. 


p-Cymene. II. Utilisation of Cymene for the Prepara-. 
tion of Photographic Developers. Herserr A. Luss (J. Jnd. 
Eng. Chem., 1919, 11, 455—456. Compare Andrews, A., 191°, 
i, 339).—Cymene is nitrated and the nitro-derivative reduced to 
4-isopropyl-o-toluidine (#bid.), which is converted through the diazo- 
reaction into carvacrol. This is transformed into the pnitroso-com- 
pound by adding sodium nitrite to an alcoholic solution of the 
phenol, saturated with hydrogen chloride, and the product is dis- 
solved in 10% ammonia solution and reduced by hydrogen sulphide, 
when paminocarvacrol [Me:Pr:'OH:NH,=1:4:2:5] is precipi- 
tated in colourless leaflets. This is a better developer than p-amino- 
phenol and gives as good tones as metol, but it does not keep quite 
so well as this in the developing bath. 

Thymoquinol may also be made from sulphonated carvacrol, but 
the yields are poor and it offers no advantages over quinol. 
p-Aminothymol is also not a suitable developer. J.C. W. 


3-Nitro-o-toluic Acid. 8S. Gapriet and Arrnur TuHieme 
(Ber., 1919, 52, [B], 1079—1092).—3-Nitro-o-toluic acid, the last 


of the ten theoretically possible nitrotoluic acids, has been recently 
described by Mayer (A., 1915, i, 958); the authors find that some 
of his data are incorrect, and have re-investigated the substance. 
Acet-o-toluidide is converted by nitric acid in acetic acid solution 
in the presence of acetic anhydride into a mixture of 3- and 5-nitro- 
acet-o-toluidides, which are hydrolysed with concentrated hydro- 
chloric acid ; under suitable conditions, }nitro-o-toluidine can be pre- 
cipitated from this solution by addition of water, whilst the 5-nitro- 
isomeride remains dissolved. The former is reduced by hydriodic 
acid to the corresponding diamine, m. p. 63—64°, the relative posi- 
tion of the amino-groups following from its transformation into 
4(or7)-methylbenziminazole, m. p. 145° (hydrochloride, rhombic 
plates which do not melt below 300°). 3-Nitro-o-toluonitrile, silvery 
leaflets, m. p. 109—110°, is prepared by Sandmeyer’s method and 
treatment of the crude product with alcohol or with nitric acid; it 
is reduced by hydriodic acid and phosphorus to 3-amino-o-toluo- 
nitrile, m. p. 127—128°, which by further application of Sand- 
meyer’s reaction gives 3-methylphthalonitrile, colourless needles, 
m. p. 143°, from which 3-methylphthalimide, m. p. 189--190°, is 
prepared by the action of sulphuric acid. Attempts to hydrolyse 
3-nitro-o-toluonitrile directly to the acid were unsuccessful, but it is 
transformed by sulphuric acid into 3-nitro-o-toluamide, delicate 
needles, m. p. 158°, which is readily converted by Bouveault’s 
method into 3-nitro-o-toluic acid, long, colourless needles or short 
rods, m. p. 151—152° [the sodium (+3°5H,O), barium (+3H,0O), 
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and silver salts are described]. The acid cannot be directly esteri- 
fied by methyl alcohol and hydrogen chloride, but the methyl 
(needles and leaflets, m. p. 50°) and ethyl (oily) esters are readily 
prepared by the action of the requisite alcohol on the acid chloride, 
m. p. 41°. 3-Nitro-o-toluic anhydride forms six-sided plates, m. p. 
174°. 

3-Nitro-o-toluamide is converted by prolonged treatment with 
boiling hydriodic acid into carbon dioxide and m-toluidine; when 
reduced with tin and hydrochloric acid it yields 3-methylbenziso- 
ovazole-3-one, slender needles, m. p. 119—120° (decomp.), m-tolu- 
idine hydrochloride, and 3-amino-o-toluic acid hydrochloride; the 
free acid, needles, m. p. 125—-126° (decomp.), may also be prepared 
by reduction of the nitro-acid with ferrous sulphate in ammoniacal 
solution. When heated with formamide, it is converted into 
5-methylquinazole4-one, long needles, m. p. 224°. 

Ethyl _ nttrotoluoylmalonate, C,H,;Me(NO,):CO-CH(CO,Et),, 
prisms, m. p. 60°, is prepared by the action of 3-nitro-o-toluoy] 
chloride on ethyl sodiomalonate, and yields a potassium derivative, 
C,,H,g0;NK, yellow, silky needles. When boiled with hydriodic 
acid and red phosphorus, it gives 2: 4-dihydrory-5-methylquinoline, 
microcrystalline powder, which does not melt at 300°, and is con- 
verted by phosphoryl chloride into 2 :4-dichloro-5-methylquinoline, 
long, slender needles, m. p. 132°. Treatment with tin and fuming 
hydrochloric acid transforms the dichloro-base into a mixture of 
5-methyltetrahydroquinoline hydrochloride, needles and _ leaflets, 
m. p. 238—240° (the nitroso-derivative of the tetrahydro-base crys- 
tallises in shining, oblique prisms, m. p. 69—70°), and 5-methyl- 
quinoline, b. p. 263—264°/753 mm., 264—265°/765 mm. (picrate, 
m. p. 218—219°, methiodide, lemon-yellow needles and plates, m. p. 
197° after softening at 193°); the latter base can also be obtained 
in small yield by distilling 2:4-dihydroxy-5-methylquinoline with 
zine dust. 

The following details of previously undescribed nitro- and amino- 
toluonitriles are given. 5-Nitro-o-toluonitrile (compare Mayer, 
loc. cit.), prepared from 5-nitro-o-toluidine in the manner used 
for the 3-isomeride, forms colourless leaflets, m. p. 100°, which are 
readily hydrolysed by a mixture of glacial acetic and fuming hydro- 
chloric acids at 165°, to 5-nitro-o-toluic acid, m. p. 152—153°. The 
nitro-nitrile is readily reduced bv stannous chloride and hydro- 
chloric acid to 5-amino-o-toluonitrile, rhombic crystals, m. p. 90°. 
6-Nitro-m-toluonitrile, m. p. 80°, is similarly reduced to 6-amino- 
m-toluonitrile, long, colourless needles, m. p. 95°. 5-Nitro-m-toluo- 
nitrile, needles, m. p. 104—105°, is prepared by the action of 
thionyl chloride on the corresponding amide, small needles, m. p. 
164~—165° (trom 5-nitro-m-toluovl chloride and ammonia in ethereal 
solution); 5-amino-m-toluonttrile forms needles, m. p. 75° (the 
hydrochloride is slowly volatile at 100°). 2-Nitro-m-toluonitrile, 
m. p. 84°, is reduced by hydriodic acid or ammonium sulphide to 
2-amino-m-toluamide, m. p. 149°; by stannous chloride and hydro- 
chloric acid to 2-amino-m-toluonitrile, m. p. 38°. H. W. 
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A Novel Application of Bromine Water in Synthetic 
Organic Chemistry. Joun Reap and Marcarer Mary 
Wituiams (J. Proc. Roy. Soc. N.S. Wales, 1917, 51, 558—564).— 
It has previously been shown (T., 1917, 111, 240) that ethylene 
reacts directly with bromine water to give a good yield of ethylene 
bromohydrin. In the same way when air charged with bromine 
vapour is passed through a suspension of cinnamic acid in ice-cold 
water kept well stirred, a yield of over 80% of a-bromo-8-phenyl- 
hydracrylic acid is obtained, the other product being a8-dibromo-f- 
phenylpropionic acid. If the cinnamic acid is replaced by sodium 
cinnamate only 53% of the bromohydrin is obtained, and there is a 
third product, namely, B-bromostyrene, which accounts for 42°6% 
of the sodium cinnamate used. W. G. 


Fluorocinnamic Acid. fF. Swarrs (Bull. Soc. chim, 
1919, [iv], 25, 325—335).—When benzaldehyde is slowly added to 
methy! fluoroacetate in the presence of sodium, the mixture being 
cooled below 0°, the principal product is methyl flworocinnamate, 
m. p. 25°, b. p. 1389/23 mm., D*? 1°17258. It is readily saponified 
by aqueous potassium hydroxide, giving the potassitwm salt, from 
which, on acidifying, fworocinnamiec acid, m. p. 157°6° (corr.), b. p. 
290°, is obtained. It yields calcium, barium, and silver salts and 
two complex iron compounds having the composition : 


[Fe,(C)H,FO,),(OH),|CyH;FO,, 
and 


Fe,(C,H,FO,),(OH) 
| O<pes{CHLFO,, (OF), |(CoH:FO. 


Fluorocinnamic acid is readily brominated, giving a-fluoro-ap- 
dibromo-B-phenylpromionic acid, m. p. 161°8°, giving a barium salt 
and a methyl ester, m. p. 120° (corr.). W. G. 


Action of Ammonia and Amines on the Substituted 
Carbamides and Urethanes. I. Carbonyldiurethane. 
F. B. Dains, H. W. Greiper, and C. H. Kipwein (J. Amer. 
Chem. Soc., 1919, 41, 1004—1013).—Carbonyldiurethane, silky 
needles, m. p. 108°, is readily prepared by the addition of urethane 
(2 mols.) and pyridine (2 mols.) to a 10% solution of carbony! 
chloride in benzene. It does not react with anhydrous liquid 
ammonia, but, in the presence of a little water, it gives carbeth- 
oxybiuret, m. p. 162—163°, traces of biuret, and cyanuric acid. 
No reaction occurs with cold alcoholic ammonia, but with aqueous 
ammonia (28%) the main reaction consists in the hydrolysis of one 
of the carbethoxy-groups, with the resulting production of ethyl 
allophanate, m. p. 192° (the silver salt is described) ; at the same 
time, carbethoxy-biuret is formed, but, being unstable in the 
ammonia solution, appears only as its decomposition product, 
cyanuric acid; biuret is formed only to a very limited extent. 
Ethy] allophanate is. produced in 80% yield when ethylamine is 
used, 
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The course of the action of aniline on carbonyldiurethane depends 
largely on the temperature employed. At 110—115°, the products 
are diphenylbiuret, m. p. 210°, and phenylcarbethoxybiuret, 
NHPh:CO-NH:-CO-NH:CO,Et, m. p. 174° (the sodiwm and silver 
salts are described); the latter yields alcohol when dissolved in 
sodium hydroxide, and the solution on acidification gives phenyl- 
isocyanuric acid, fine needles, m. p. 290—300° for different pre- 
parations, which forms a silver and a copper salt. (Phenylcarb- 
ethoxybiuret and phenylisocyanuric acid, together with phenyl- 
urethane and phenylallophanic ester, are produced by the action 
of phenylcarbimide on urethane at 130°.) At 130—150°, the pro- 
ducts are phenylcarbethoxybiuret, diphenylbiuret in a larger yield 
than before, and carbonyldiphenyldicarbamide, 

CO(NH-CO-NHPh),, 
m, p. 211°. At 170°, a little phenylearbamide, m. p. 147°, and 
diphenylearbamide, m. p. 235°, are also formed, and, at higher 
temperatures, the latter becomes the main product. 

With o-toluidine at 130°, phenyldiurethane yields o-tolylcarb- 
ethoxybiuret, fine, colourless crystals, m. p. 155—156° (from which 
o-tolylisocyanuric acid, colourless needles, which do not melt below 
300°, and yield a mono-silver salt, is obtained, as with the corre- 
sponding phenyl derivative), di-o- tolylbiuret, needles, m. p. 
202—203°, and ethyl o-tolylallophanate, m. p. 137°. At 140°, 
the products are o-tolylearbethoxybiuret, a little di-o-tolylearb- 
amide, and _ carbonyldi-o-tolyldicarbamide, m. p. 186°. At 
170—180°, di-o-tolylbiuret, carbonyldi-o-tolyldicarbamide,  di-o- 
tolylearbamide, m. p. 248°, and o-tolylearbamide, m. p. 188°, are 
obtained. Di-o-tolylearbamide is the only substance isolated from 
experiments at 200°. 

At 130—140°, B-naphthylamine yields mainly B-naphthylcarb- 
ethorybiuret, colourless needles, m. p. 196° (B-naphthylisocyanuric 
acid has m. p. 290—291°), with small amounts of carbonyldi-B- 
naphthyldicarbamide, m. p. 293°. a-Naphthylamine, on the other 
hand, yielded at 130° mainly di-a-naphthylcarbamide, m. p. 280°; 
smaller amounts of a-naphthylcarbethorybiuret, colourless needles, 
m. p. 198° (a-naphthylisocyanuric acid has m. p. 290°), and of 
di-a-naphthylbiuret, colourless crystals, m. p. 278—-279°, were also 
produced. 

The reactivity of carbonyldiurethane appears to be dependent 
on the presence of the carbonyl group, since neither methylene- 
diurethane nor the substituted methylenediurethanes form metallic 


salts or react with amines. Thus, methylenediurethane is not 


attacked by aniline at 130°, traces of ammonia are evolved at 160°, 
and at 200° only a little ciphenylearbamide is obtained, which 
results from the slight dissociation of the urethane. The intro- 
duction of a phenyl group in the methylene radicle does not 
increase the reactivity of the substance, and, similarly, o-ntro- 
phenylmethylenediurethane, colourless crystals, m. p. 190°, does 
not give an amide with ammonia or with aniline at temperatures 


up to 200°, H. W, 
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Xylyloxyacetic Acids. W. Giuup and P. K. Brener 
(Ges. Abhand. Kennt. Kohle, 1917, 2, 257—260; from Chem. 
Zentr., 1919, i, 626).—Since the tolyloxyacetic acids are useful in 
the separation of the cresols of low temperature tars, the authors 
have investigated the corresponding compounds of the xylenols. 
p-Xylyloxyacetic acid, long, slender needles, m. p. 118°, is obtained 
in 35% yield by the action of chloroacetic acid on p-xylenol in the 
presence of aqueous sodium hydroxide. The sodium salt is 
described. 4-0-Xylyloryacetic acid, long, colourless needles or 
thin, rectangular plates, m. p. 162°5°, is similarly obtained in 63% 
yield; the sodium salt is crystalline. m-Xylyloryacetic acid, 
long, white needles, m. p. 141°6°, is prepared in 51°5% yield. 
Ethyl p-tolyloryacetate is obtained from ethyl chloroacetate and 
sodium p-tolyloxide; it is an oil, b. p. 142—143°/11 mm., which 
is converted by methyl-alcoholic ammonia into p-tolyloryacetamide, 


m. p. 128°. H. W. 


Trimethylene Disalicylate and Method of Preparing the 
Same. A. M. Crover (U.S. Pat. 1,286,944).—Trimethylene di- 
salicylate, CH,(CH,*CO,.°C,H,-OH),, is prepared by the esterifica- 
tion of the glycol with twice its weight of salicylic acid in presence 
of half its weight of concentrated sulphuric acid at a temperature 
not exceeding 100°. Excess of unchanged acid is removed by 
washing the product with aqueous sodium carbonate at 50°, and 
the ester, which solidifies on cooling, is purified by crystallisation. 
It is a colourless, odourless substance of m. p. 77°, and has anti- 
rheumatic properties. G. F. M. 


Some Aromatic #)-Unsaturated Ketonic Acids. R. 
Crusa (Gazzetta, 1919, 49, i, 164—171).—Descriptions are given 
of a number of unsaturated ketonic acids, obtained by the con- 
densation of pyruvic acid with aromatic aldehydes, R-CHO+ 
CH,*CO-CO,H = H,0 + R-CH:CH-CO-CO,.H. 

Benzylidenepyruvic acid (compare A., 1910, i, 684) gives with 
phenylhydrazone a compound, m. p. 163—165° (Erlenmeyer, A., 
1903, i, 698, gave m. p. 158°; 1904, i, 500), which dissolves in hot 
sodium carbonate solution, yields aniline when reduced with sodium 
amalgam, and is converted by boiling with glacial acetic acid in a 
reflux apparatus into a compound, m. p. 195° (decomp.), answer- 
ing to Knorr’s pyrazoline reaction ; it must, therefore, be regarded 
as a true phenylhydrazone. The acid yields a dibromide, 
CHPhBr-CHBr-CO-CO,H, m. p. 124° (Erlenmeyer, Joc. cit., gave 
m. p. 138°, decomp.), decomposing at 166°. Benzylidenepyruvic 
acid pnitrophenvlhydrazone gives a crystalline sodium salt, which 
has been analysed. 

Cinnamylidenepyruvic acid (Joc. cit.; also Erlenmeyer, Joc. cit.) 
vields a methyl ester, C,,H,.0,, m. p. 126°, and a tetrabromide, 
CHPhBr-[CHBr],-CO-CO,H, which forms white needles, turning 
red at 200°, m. p. 218°. The ethyl ester forms (1) a tetra- 
bromide, C,4H,,O;Br,, white needles, m. p. 118°, and a dibromide, 
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C,,H,,0;Br,, yellow needles, m. p. 86°. The phenylhydrazones of 
the acid and of its ethyl ester exhibit the behaviour of true 
hydrazones. 

m-Nitrobenzylidenepyruvic acid, m. p. 111° (compare Baeyer and 
Drewsen, A., 1883, 341), forms a sodiwm salt (+H,O) and a 
dibromide, NO,*C,H,y[CHBr],-CO-CO,H, which crystallises in 
long, silky needles, m. p. 64°. 

p-Nitrobenzylidenepyruvic acid, C,,H,0;N, forms shining, white 
needles, m. p. 117°. The dibromide, NO,*C,;H,[CHBr],°CO-CO,H, 
crystallises in white needles, m. p. 78°. 

Anisylidenepyruvic acid, OMe:C,H,-CH:CH-CO-CO,H, forms 
yellow needles, m. p. 81°, and crystallises from alcohol with 
EtOH. Its sodium salt and its dibromide, C,,H,O,Bro, crystal- 
lising in white scales, m. p. 125°, were prepared. 

The compound, m. p. 137—138°, described by Ryan and Dunlea 
(A., 1913, i, 1067) as 5-phenyl-3-styrylisooxazole is probably the 
3-phenyl-5-styrylisooxazole obtained by the author and Terni (A.., 
1911, i, 918), since the action of hydroxylamine on cinnamoyl- 
benzoylmethane may result in the formation of two isomeric ‘so- 
oxazoles. => ae Be 


The Isomeric Tropic Acids. At.rx. McKrnzir and Jonn 
Kerroot Woop (T., 1919, 115, 828-840). 


Preparation of 1 :6-Dihydroxynaphthoyl-o-benzoic Acid 
and its Salts. GrseLiscuarr rir CuemiscHe [npustrig IN BasEL 
(D.R.-P. 311213; from Chem. Zentr., 1919, ii, 586).—1 : 6-Dihydr- 
oxynaphthalene is condensed with phthalic anhydride or phthalic 
acid in the presence of boric acid, and the acid is converted into 
its metallic salts by the usual methods; the presence of boric acid 
causes the reaction to result chiefly in the production of 1 : 6-dihydr- 
orynaphthoyl-o-benzoie acid, whilst in the absencé of a condensing 
agent or in the presence of substances such as zine chloride, 
phthaleins are mainly or exclusively formed. 1:6-Dihydroxy- 
naphthoyl-o-benzoic acid forms coarse crystals, m. p. 226—227°. 
The following salts are described: monosodium salt, pale yellow, 
flat prisms; the disodium salt is hygroscopic; monopotassium salt, 
yellow, rhombic or prismatic crystals; the dipotassium salt is 
sparingly soluble in alcohol or water; monocalcium salt, pale yellow, 
coarse crystals; /ead salt, yellow, powdery precipitate; copper salt, 
green powder. 1:6-Dihydroxynaphthoyl-o-benzoic acid and _ its 
salts have a very sweet taste, whilst the corresponding 1 :5-com- 
pound and its derivatives are tasteless. The new acid and its salts 
form a substitute for sugar and other sweetening agents, and also 
intermediate substances for the manufacture of dyes. When 
printed, as for chrome colours, 1 :6-dihydroxynaphthoyl-o-benzoic 
acid gives bright greenish-yellow shades on cotton and wool which 
are fast to light and washing, whilst the corresponding 1:5-acid 
vields orange shades which are much less fast to light. H. W. 
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The cycloPropane Series. E. P. Konter and T. L. Davis 
(J. Amer, Chem. Soc., 1919, 41, 992—1001. Compare A., 1917, 
i, 566, 570; 1918, i, 72). —One of ‘the most characteristic properties 
of cyclopropane ‘derivatives is the ease with which the ring is 
opened by alkyloxides, with the production of a metallic derivative 
of an isomeric ethylenic ester. The action has been ascribed to 
the addition of the alkyloxide, followed by elimination of alcohol. 
In the present instance, the behaviour of methyl 2-phenyl-3-methyl- 
3-benzoylcyclopropanedicarboxylate has been investigated, since the 
elimination of alcohol is here impossible owing to the presence of 
the methyl group in position 3; the substance, however, does not 
appear to be appreciably affected by sodium methoxide. 

The condensation of phenyl a-methylstyryl ketone and methyl 
malonate is best effected by means of a solution of sodium in dry 
methyl alcohol at the temperature of the steam-bath; the product 
consists of a mixture of the two stereoisomeric forms of methyl 
y-benzoyl-B-phenyl propylmalonate, 

COPh:CH Me-CHPh-CH(CO,Me), 

(m. p.’s 91—93° and 88—90° respectively), in addition to a con- 
siderable amount of oil. Each of the esters can be hydrolysed to 
the corresponding acid (m. p. about 160°, and thick needles, m. p. 
67°, respectively), from which the y-benzoyl-B-phenylvaleric acids 
(silky needles, m. p. 115—117°, and small, transparent needles, 
m. p. 92—93°) are obtained by elimination of carbon dioxide; 
when treated with methyl alcohol and hydrogen chloride, these two 
acids yield the same methyl ester, large, rhomb-shaped prisms, 
m. p. 92° (which probably has the same configuration as the dibasic 
ester, m. p. 92°), whilst with bromine in carbon tetrachloride solu- 
tion they give y-bromo-y-benzoyl-B-phenylvaleric acid, fine needles, 
m. p. about 160° (decomp.), from which y-benzoyl-B-phenyl-y- 
methylbutyrolactone, flat, six-sided plates, m. p. 93°, is obtained 
by the action of sodium carbonate. 

The stereoisomeric methyl y-benzoyl-8-phenylpropylmalonates 
readily react with bromine, yielding the same products, namely, a 
small amount of methyl y-bromo-y-benzoyl-B-phenylpropylmalonate, 
short, coarse needles, m. p. 114—115°, and an oil; the position of 
the bromine atom in the solid compound is deduced from its con- 
version into methyl-y-benzoyl-B-phenyl-y-methylbutyrolactone- 
carborylate, colourless plates, m. p. 85°, when heated, and the 
identity of this substance with that obtained by the half-hydrolysis 
of the saturated ketonic ester and the action of bromine on the 
ester-acid. The action of potassium acetate on methyl y-bromo- 
y-benzoyl-B-phenylpropylmalonate yields methyl 3-benzoyl-2- 


phenyl-3-methylcyclopropanedicarborylate, (CO,Me).C< 


narrow prisms, m. p. 101°, which is not oxidised by pemnameiii 
but is readily reduced by zine dust and acetic acid, yielding the 
saturated ester, m. p. 91—93°, as sole product of the action. The 
ester acid, unlike the derivatives of cyclopropane previously studied, 
is insensitive to alkyl oxides except in the presence of moisture, 


a. — -— i. -. 
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when it is hydrolysed to the corresponding acid ester, three-sided 
prisms, m. p. 162°. 3-Benzoyl-2-phenyl-3-methylcyclopropanedi. 
carboxylic acid, needles, m. p. 176—178° (decomp.), is obtained 
by complete hydrolysis of the corresponding ester, into which it is 
reconverted through the silver salt; when treated with methyl 
alcohol and hydrogen chloride, on the other hand, the sole product 
is a very stable, crystalline compound, C,.H.0,, m. p. 158°5— 
159°5°. 

The oily material obtained during the bromination of the methyl 
y-benzoyl-8-phenylpropylmalonates was treated with potassium 
acetate, whereby a small further quantity of the cyclopropane 
ester already described, and an ethylenic isomeride, stout needles, 
m. p. 129—131°, were isolated; the latter is not reduced by zinc 
dust and acetic acid, and hence is not a cyclopropane derivative. 
Its most characteristic property is the readiness with which it is 
transformed by bases or mineral acids into an isomeric ester, 
hexagonal plates, m. p. 145°. On hydrolysis, it yields an ester 
acid, needles, m. p. about 189° (decomp.), and a dibasic acid, 
needles, m. p. about 180° (decomp.); these compounds, however, 
are probably derivatives of the ester, m. p. 145°, since this ester 
is obtained when the acid is esterified either by the silver salt 
method or by methyl alcohol and hydrogen chloride. H. W. 


Condensation of Phenyl £-Aminoethyi Ketone with Nitro- 
malonaldehyde. Wittiam J. Hate and Epgar C. Brirron (J. 
Amer. Chem. Soc., 1919, 41, 1020—1026).—In continuation of the 
work of Hale and Hoyt (A., 1916, i, 71) and of Hale and Honan 
(this vol., i, ), the condensation of sodium nitromalonaldehyde 
with a methylene group activated by the presence of a neighbour- 
ing carbonyl group has been studied. 

a-Nitro-B-benzoylethylaminoacraldehyde, 

COPh’CH,°CH,*NH-CH:C(NO,)-CHO, 

small prisms, m. p. 153°, is readily produced when an aqueous solu- 
tion of molar quantities of sodium nitromalonaldehyde and phenyl 
B-aminoethyl ketone hydrochloride is maintained at 50° for some 
hours. When twice the relative amount of the amino-ketone 
hydrochloride is used and the solution is treated with a little sodium 
hydroxide, B-nitro-a-benzoylethylamino-y-benzoylethyliminopro- 
pylenc, COPh-[CH,|.*NH-CH:C(NO,)*CH:N-[CH,],*COPh, colour- 
less clusters of needles, m. p. 145° (platinichloride, m. p. 208°), is 
produced, which is decomposed by boiling concentrated hydro- 
chlorie acid into the nitroacraldehyde, m. p. 153°, and phenyl 
B-aminoethyl ketone; the compound can also be obtained by addi- 
tion of sodium hydroxide to an aqueous solution of the nitroacr- 
th Cie Le 
aldehyde. -Nitro-3-phenacyl pyrrole, OH:C(CH,COPh)7 


is formed by the condensation of phenyl f-aminoethyl ketone 
hydrochloride and sodium nitromalonaldehyde in aqueous-alcoholic 
solution in the presence of sodium hydroxide, or from benzoylethyl- 
aminonitroacraldehyde under similar conditions; it forms small, 
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lemon-yellow prisms, m. p. 170° (the platinichloride decomposes 
above 300° without melting). Attempts to oxidise the substance 
to a nitropyrrolecarboxylic acid were unsuccessful. The yield of 
the pyrrole derivative is only moderate, and the alkaline mother 
liquors from the preparation -yield, on acidification, a red, 
amorphous precipitate, decomposing between 127° and 132°, which 
appears to consist of 3-nitro-5-amino-l-benzoylcyclopentadicnc, 
CUPh'OC:CH. _.., , 

NH,-c:cn7 NO,. H. W. 


Condensation of Deoxybenzoin and Aldehydes. Ananpa 
Kisore Das and Brosenpra Narn Guosu (T., 1919, 115, 
817—-820). 


Condensation of Deoxybenzoin with Aromatic Aldehydes. 
Bawa Karrar Sincu and JarinpraA Kumar Mazumpar (T., 1919, 
115, 821—825). 


Action of Potassium Ferricyanide on Alizarin in Alkaline 
Solution. II. RK. Scnorn and A. Zinkez (Ber., 1919, 52, |B), 
1142—1160. Compare this vol., i, 25).—-Addition of bromine to 
hydroxynaphthaquinonylvinylglyoxylic acid leads to the formation 
of B-[2-hydroaxy-| : 4-naphthaquinonyl -3-vinylglyorylic acid di- 
bromide (1), m. p. about 150° (decomp.) after softening at about 
83°, which slowly loses hydrogen bromide at the ordinary tempera- 
ture and forms a mixture of cumarinoid (a) (II) and cumaroid (B) 


O 


0 
a /Nou | Kit nat 


VAY 


CHBr-CHBr-CO-CO,H | lo=C-CO-C0, H 
— ; Y\/ Et Br ; 
VU O 


(I.) (1I.) 


B-[2-hydroxy-1 : 4-naphthaquinonyl-3}-a-bromovinylglyoxylic acids 
(Ii), which could not be separated owing 
to their instability. 

Cumaroid Series.—Methyl  B-[2-hydr- 

oxy-1 : 4-naphthaquinonyl-3 |-a-bromovinyl- 

= glyoxylate, yellow prisms, m. p. 217° 

H CO-CO,H (decomp.), is obtained mixed with methy! 

(IIL) " naphthafurylquinonylglyoxylate by the 

action of boiling methyl alcohol on the 

crude dibromide; the acetyl derivative forms pale yellow, shining 
leaflets, m. p. 188-—189°. The ethyl ester has m. p. 158°. 

Cautious hydrolysis of the methyl ester yields the corresponding 

acid, m. p. 171—-172° (decomp.) after previous darkening and 

softening, which is transformed by boiling water into naphtha- 
furanquinone (see later), and by boiling xylene into a crystalline 
acid, m. p. about 251—252°. When heated alone at 100° or with 
alcohol, it is converted into bromobenzcumarinquinone. When 
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treated with methyl alcohol and hydrogen chloride, it reforms the 
methyl ester, m. p. 216 217°. Methyl B-naphthafuryl-3 : 8-quin- 
one-l-glyoxylate (annexed formula) 
O crystallises in reddish-yellow needles, 

MI ‘ m. p. 222—-223°, whilst the correspond- 
‘ad ¥ ‘\CO-CO,Me jae othe ester forms mes pit 

A needles, m. p. 187° (phenylhydrazone, 

NZ brown a m. p. spout 208-210) 

VU the latter is oxidised by dilute nitric 
acid at 200° to phthalic acid. The 
esters are converted by methyl-alcoholic potassium hydroxide into 
a green salt, which is rapidly oxidised by air to a red salt, the 
latter being derived from naphthafuranquinonecarboxylic acid 
(annexed formula), the former from _ its 
0 9 dihydro-derivative. The acid itself forms red 
\ crystals, m. p. 298°, and yields a sodium salt 
aaa: which denies ad an hp water. When 
t distilled alone or, preferably, with lime, it 
\A\4 passes into peaglihedanand deminens (3 :4- 
O phthalylfuran), m. p. 210°, which is also 
obtained by boiling crude hydroxynaphtha- 
quinonylbromovinylglyoxylic acid or pure #-hydroxynaphtha- 
quinonyl-a-bromovinylglyoxylic acid with water. It yields a mono- 
phenylhydrazone, purple needles, m. p. 158—159°, and a dibromide, 
reddish-yellow crystals, m. p. 112—114° (decomp.), after previous 
softening, which slowly loses hydrogen bromide at the ordinary 
temperature. When boiled with glacial acetic acid, the dibromide 
is converted into a mixture of 1- and 2-bromonaphthafuranquin- 
ones, yellowish-red leaflets and red needles, m. p. 167—168°, after 
much softening. 

Cumarinoid Series.—4 : 5-Benzcumarin-3 : 6-quinone (3: 4- 
phthalyl-a-pyrone) (annexed formula), brownish- 
O yellow _ m. p. pe digas r —— ha 

cautious eatin silver roxynaphtha- 
(YY Yoo . quinonylvinylelyoxylate in a Pr so of asia 
dioxide. 1-Bromo-4 : 5-benzewmarin-3 : 6-quinone 
\AN/N4 is prepared by the action of boiling shocked on 
VU crude hydroxynaphthaquinonylbromovinylgly- 
oxylic acid; it forms yellowish-brown needles, 

m. p. 224—225°. 

2:2-Dibromo-1 : 3-diketohydrindene, m. p. 175—-177°, is obtained 
by the action of an excess of boiling bromine water on hydroxy- 
naphthaquinonylvinylglyoxylic acid. H. W. 


O 


O 


The Basic Properties of Phenanthraquinone. Josrrn 
Knox and Heten Reip Witt (T., 1919, 115, 850—852). 


Studies in the Camphane Series. XXXVII. Aryl Deriv- 
atives of Imino- and Amino-camphor. Martin OnsLow 
Forster and Hans Spinner (T., 1919, 115, 889—895). 
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Ozonisation of «apoBornylene and of the different 
Fenchenes. Constitution of these Hydrocarbons. R. H. 
Roscuter (Acad. Sci. Fennicae, 1919, [A], 10, 1—83; from Chem. 
Zentr., 1919, i, 726—730. Compare Komppa and Hentikka, A., 
1912, i, 278; 1914, i, 557).—apoBornylene is a mixture of two 
isomeric hydrocarbons, one of which is the actual apobornylene (I), 
whilst the other is tricyclic apocyclene (II). Fenchene is a mix- 
ture of at least five terpenes, two of which are semicyclic, two 
endocyclic, and one tricyclic. Ozonisation of d-fenchene 
(Wallach’s D-l-fenchene) has confirmed the formula (ITI) for it, 
whilst the formula IV may be ascribed with certainty to 
®-fenchene (Wallach’s D-d-fenchene and Semmler’s ésofenchene). 
The fenchene, b. p. 145—147°, is mainly ring-unsaturated, and 
probably has the constitution (V). The fenchene of lowest boil- 
ing point is identical with Semmler’s ¢soallofenchene (VI). A 
small amount of cyclofenchene (VII) identical with Aschan’s 
8-pinolene is contained in the fractions of fenchene of lowest. boil- 
ing point. 


CH,-CH——CH CH,-CH——CH, CH,-CH——CH, 
! | | | | 
CMe, | CMe, CMe, 
! | 
CH,-CH CH CH-- CH CH,-CH——C:CH, 


(I.) (111.) 


Me,C-——C Me,C—-—CH——UH 
| | 
CH, CH, 
I | | 
UH,—-CH——C:CH, CH,--CH——v Me 
(IV.) (V.) 


Me,C——CH——CH Me,C-——CH 
| | 
CH, | = * 
| 
CH,—UMe—CH CH-— 


CMe 
(VI.) (VII.) 


apoBornylene was prepared from camphenilole by the xanthate 
method and from camphenilone through the dichloride; the pro- 
duct obtained by the first method was a completely solid, viscous, 
camphoraceous mass, m. p. 38°, b. p. 138°/760 mm., whilst that 
obtained by the second process, b. p. 138—139°, was oily at the 
ordinary temperature, but solidified when moderately cooled. 
Attempts to prepare apobornylene by the distillation of 
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camphenilylamine phosphate in a current of carbon dioxide were 
unsuccessful, the original amine being recovered. Ozonisation of 
apobornylene yielded a normal ozonide, C,H,,0;, voluminous, 
white powder, m. p. 55° (decomp.), which became transformed into 
a brown oil after some months ; it decomposes quietly when heated. 
Fission of the ozonide by warming its solution in acetic acid yielded 
mainly three fractions; the most volatile was an oil, which did not 
reduce Fehling’s solution, gave no semicarbazone, and probably 
consisted of apocyclene acetate. The middle fraction was aldehydic, 
but contained some peroxide; it could not be purified by means of 
a crystalline semicarbazone. The apobornylenedialdehyde was so 
unstable that it became resinified for the most part during dis- 
tillation, and was converted into apocamphoric acid by treatment 
with potassium carbonate. apoCamphoric anhydride, m. p. 
174—175°, was obtained from the least volatile fraction. 

When the ozonide of apobornylene obtained from camphenylone 
dichloride was decomposed in acetic acid solution and the latter 
was distilled, the distillate was found to contain apocyclene 
(20—30% of the apobornylene taken); the latter is not attacked 
by ozone, and is extraordinarily stable towards permanganate. It 
is a readily volatile, crystalline substance with a sweetish, but 
rather irritating, odour. It has m. p. 42°5—43°, b. p. 138—139°/ 
764 mm., Di? 0°8710, mj} 1°45144, mol. ref. 37°80 (calc. for tri- 
cyclic, CygH,,, 37°16), n° 1°44910, nm? 1°45686, n” 1°46190. apo- 
Bornylene, obtained by the xanthate process, contained 62% of 
apocyclene. Treatment with acetic acid in the presence of 
sulphuric acid converted ayocyclene into the acetate, b. p. 81—82°/ 
8 mm., D? 0:9971, nf 1°4623, n® 1°4601, n” 1°4729. It was 
hydrolysed to an alcohol, which was not obtained in a state of 
purity owing to lack of material, but which was identified as 
B-fenchocamphorol by its oxidation through f-fenchocamphorone 
to apofenchocamphoric acid; the latter could be separated into 
trans-apofenchocamphoric acid, m. p. 144—145°, and §B-fencho- 
camphorone, m. p. 60—63°, characterised by its semicarbazone, 
m. p. 200—201°. 

The a-fenchene was obtained from fenchyl chloride, and had 
b. p. 155—160°, Dj’* 0°8670, niv* 1:46729, af —32°32. The 
ozonide was a viscous, colourless oil which did not explode when 
heated, and contained more highly oxygenated products than 
the normal ozonide. After fission, it yielded about 50% of 
a-fenchocamphorone (identical with Wallach’s Dd-fenchocamphor- 
one), b. p. 198—200° (semicarbazone, m. p. 220—221°). In addi- 
tion, there were formed a neutral. aldehydic, yellow oil, b. p. 
120—133°, which could not be purified, and a-fenchenylanic acid 
(7 : 7-dimethyl-1 : 2 : 2-bicycloheptane-2-carboxylic acid). m. 
71-5—72°. The zine salt is less soluble in hot than in cold water; 
the anilide forms silky needles, m. p. 149°5—150°. 

The specimen of 8-fenchene employed was obtained bv distilla- 
tion of r-fenchyl alcohol with potassium or sodium hydrogen 
sulphate in a current of carbon dioxide. It was separated into 
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three fractions by repeated distillation, the most volatile of which 
was purely endocyclic, the least volatile purely semicyclic, accord- 
ing to optical analysis; B-fenchene was contained in the fraction, 
b. p. 151—153°. B-Fenchene ozonide forms a viscous, syrupy oil 
which contains more highly oxygenated products than the normal 
ozonide. Fission yielded impure fenchocamphorone, which was 
identified by its semicarbazone, m. p. 193—195°; further oxidation 
of the liquid ketone led to the isolation of a little apocamphoric 
anhydride (thus proving the presence of a-fenchocamphorone as 
impurity), and mainly to apofenchocamphoric acid (4 :4-dimethyl- 
cyclopentane-1 : 3-dicarboxylic acid), prisms or monoclinic plates, 
m. p. 144—145°; since the acid cannot be converted into an 
anhydride in the usual manner, it must be a trans-form; the zinc 
salt, which is less soluble in hot than in cold water, is very 
characteristic. . 

The intermediate fraction of the hydrocarbon mixture, b. p. 
145—147°, behaved on ozonisation as a compound unsaturated in 
the ring. It is a mixture of two hydrocarbons, one of which is 
tsoallofenchene (VI), whilst the other probably has the constitution 
V. Fission of the ozonide yielded mainly a dialdehyde and a 
keto-acid. The dialdehyde, C,,)H,,0,, is a mobile, yellow oil, b. p. 
118—120°/10 mm., Df 1°0215, np 1°4700, nm, 14677, mn, 1°4815, 
which is very unstable when exposed to air, and could not 
be isolated in the pure state; its disemicarbazone crystallises in 
fine granules, m. p. 219°. The crude aldehyde fraction contained 
also a small quantity of r-cis-isofenchocamphoric acid. The keto- 
acid, C,,H,g0;, forms a viscous, yellow oil, Dj 1°0924, n> 1°4774, 
which could not be caused to crystallise, and was purified 
by means of its semicarbazone, m. p. 220—221°; it contains the 
-—COMe group, since, when treated with bromine and alkali, it 
yields bromoform and a dibasic acid, CyH,,0,, prisms, m. p. 
147—-148°, which, contrary to expectation, is not identical with 
apofenchocamphoric acid obtained by the oxidation of 8-fencho- 
camphorone. Full investigation of the acid was impossible owing 
to the smal] amount of available material, but its properties show 
it to be cis-apofenchocamphoric acid. 

Fission of the ozonide obtained from the most volatile fraction 
of the §8-fenchene hydrocarbon mixture yielded aldehydic and 
acidic components, together with a small amount of a pleasant- 
smelling, oily ketone, CyH,,O (semicarbazone, m. p. 209°), which 
could be oxidised to an acid, probably C,H,,0,. The substances 
could not. however, be fully investigated owing to lack of material. 
The acidic fraction contained the keto-acid described above in 
small amount, together with r-cisisofenchocamphoric acid, m. p. 
173—174°, and an aldehvdie acid which, on further oxidation, was 
transformed into cis-isofenchocamphoric acid. thus showing the 
fraction to consist mainly of isoallofenchene (VI). 

The small portion of this fraction which was not attacked by 
ozonisation consisted of the hydrocarbon, cyclofenchene, C,,H;,; 
b. p. 142—143°, D}** 0°8624, mi* 1°45364, mol. ref. 42°73. It is 
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shown to be identical with Aschan’s B-pinolene (VII) by its con- 
version into the hydrochloride, m. p. 26—28°. The hydrobromide 
has m. p. 4°, b. p. 92—93°/12 mm., D? 1°2389, n> 1-50570, 
mol. ref. 52°04. Like 8-pinolene, it could be converted through 
the acetate into isofenchyl alcohol, isofenchone, and r-isofencho- 
camphoric acid. H. W. 


Behaviour of an Alcoholic Solution of Lead Acetate 
towards the Resinous Substances of Colophony. I. Lupwie 
Pau (Kolloid Zeitsch., 1919, 24, 95—104, 129-138, 165—173).— 
The first section of this paper deals with the previously published 
work of Tschirch (‘Die Harz und Harzbehilter,” Berlin, 1906). A 
résumé of the results and conclusions drawn is given, and these are 
critically discussed. In the third section experiments on the 
behaviour of the resinous substances of colophony are deseribed. A 
solution of powdered colophony is made in 5% sodium hydroxide, 
which on treatment with sodium chloride solution deposits greyish- 
white needles; the mother liquor, on treatment with hydrochloric 
acid, gives a precipitate which after washing is practically all 
soluble in water. On precipitating this solution with a few drops of 
hydrochloric acid, an acid, m. p. 123°, is precipitated. This is 
8-KLw-resin acid (colophony water soluble resin-acid). The be- 
haviour of the various solutions of colophony with alcoholic solu- 
tions of lead acetate is also studied, and it is shown that the 
starting material in all previous investigations is the colloidal sub- 
stance y-pinic acid, m. p. 75—-76°. This substance is slowly decom- 
posed by the bound colloidal water in boiling alcoholic solutions. 
The colloidal behaviour of the components of colophony, particularly 
in their changes, is probably due to special holding power which 
resinous substances are able to exert on one another, and thereby 
an apparent formation of new chemical substances occurs. The 
residue from the AZ substances soluble in sodium hydroxide fur- 
nishes an example of this type of substance. These extraction resi- 
dues must not be confused with the decomposition products, which are 
obtained on washing, through the changes occurring in B-pinic acid, 
m. p. 98—100°, and those are probably the substances from which 
fossil resins are produced. Just as the resinous substances often form 
weak, but well-crystallised, compounds with hydrocarbons by virtue 
of the holding power mentioned above, so y-pinic acid forms similar 
weak compounds with ethereal oils which constitute the turpentine 
resins. The method used by Tschirch leads to new substances 
which are not present in the original material. This is particularly 
the case for a series of amorphous substances of low melting point 
isolated by Tschirch from recent fossil resins. A method of separa- 
tion, due to Tschirch, which leads to the acceptance of three abietic 
acids (a, 8, and y) is to be regarded in the above sense. Although 
the use of alcoholic lead acetate does not destroy the colloidal con- 
dition of the substances treated with it, for example, in the case of 
y-pinic acid, yet a change in the so-called colloidal constitution is 
to be observed. Under the term colloidal constitution the author 
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understands the method of combination and the number of mole- 
cules of colloidal water in the molecule ; these are distinguishable by 
the tannoid properties of the corresponding resin soaps and by the 
decomposition and associating properties of the free resin acids, 
Just as y-pinic acid retains its colloidal water under treatment with 
lead acetate, so y-pinic acid in its weak hydrocarbon compounds 
retains the hydrocarbon when precipitated by the same reagent. 
True resinous substances are to be distinguished from resin-like 
substances. The former differ from the latter in their power of 
passing into crystalline substances, the so-called absolute resins, 
whereas the latter are not crystallisable. The colophony substance 
is, in consequence of its colloidal nature, a living substance, which 
does not come to rest until the colloidal water is used up and 
thereby a labile equilibrium is set up. The stable condition is 
probably reached in amber. J. F. 8. 


The Mutual Influence on the Electrolytic Conductivity of 
Gallotannic Acid and Boric Acid in Connexion with the 
Composition of the Tannins. J. Bérseken and W. M. Degrns 
(Proc. K. Akad, Wetensch. Amsterdam, 1919, 21, 907—910).—The 
researches of E. Fischer have shown that the tannin of the gall nut 
consists principally of a mixture of the pentadigalloyl ethers of 
a- and B-glucose, and if this is the case the influence of the conduc- 
tivity of this substance on that of boric acid should be considerable. 
Experiments have therefore been performed on the conductivity of 
solutions of methyl gallate and of the tannin of the gall nut in the 


presence of boric acid ; the increase in conductivity is very consider- 
able and markedly higher in the case of the tannin than in that of 
the methyl ester, thus agreeing with the presence in the tannin of 
ten pairs of favourably situated hydroxyl groups in every molecule. 


H. W. 


Tannins. II. Chebulic Acid. Kari Frevpensera (Ber., 
1919, 52, [B], 1238—1246).—Chebulic acid is a moderately 
strong acid in which the presence of a free carboxyl group has previ- 
ously been assumed, and this hypothesis is now further confirmed. 
It cannot be hydrolysed by tannase, probably on account of the 
inhibiting action of the acid group. When heated in aqueous 
solution, the acidity increases, particularly at first, far more rapidly 
than is required by the gallic acid eliminated, so that a second, 
unknown acid appears to be first liberated. This is shown to be the 
case, since after removal of gallic acid with ether, neutralisation of 
the solution, and extraction of a crystalline tannin with ethy! 
acetate, an apparently new, phenolcarboxylic acid can be isolated 
in the form of its thallium sa/t; analyses of the latter have not yet 
yielded absolutely concordant results, but it appears to contain 
5—6% of water and to approximate in composition to thallium 
gallate; it has [a]? +34° (+4°) in water. The crystalline tannin, 
mentioned above, has [a] + 85° (+4°) in alcoholic solution, and 
appears to be a digalloyl glucose. Further work on chebulic acid 
is promised, but the results so far obtained seem to indicate that the 
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glucose is estersfied with two molecules of gallic acid, and that the 
new acid is not attached to the glucose residue through its carboxyl 
group, which is free, but probably by a glucosidic linking. 

The use of thallium carbonate or hydroxide for the neutralisation 
of solutions after hydrolysis appears very advantageous, since it can 
readily be removed by addition of halogen acid, and, in this parti- 
cular instance, it also effects the precipitation of highly-coloured 
impurities. 

Pyrylium Compounds. IV. Hydroxypyronium Salts, 
their Pseudo- and Anhydro-bases. W. Ditrney (Ber. 1919, 
52, [4|, 1195—1207).—The previous work (A., 1917, i, 578, 660) 
has been extended to the anthocyanidines. 

Phenyl styryl ketone and pmethoxyacetophenone react with 
ferric chloride in acetic anhydride solution to yield the iron salt, 
C,,H)g0,Ci,Fe, red prisms, m. p. 254—255°, which is converted by 
sodium carbonate into a-hydroxy-ye-diphenyl-a-p-anisyl-A"-penta- 
dien-e-one, OMe-C,H,-C(OH):CH-CPh:CH-COPh, almost colour- 
less, transparent prisms, m. p. 105—106° (picrate, slender, orange 

needles, m. p. 237—238°), which is slowly 
CPh attacked by boiling alcoholic potassium hydr- 
Hc’ SoH oxide solution, yielding amisic acid. De- 
‘Ho-cH-c! loPh methylation of the enol is effected by hydro- 
: ae chloric acid at 160°, whereby 2: 4-diphenyl-6- 
uCl p-hydroxyphenylpyrylium chloride (annexed 
formula) is formed in dark yellowish-red 
prisms, m. p. 293--294°. When a solution of this salt in pyridine 
is treated with alcohol and much water, it yields a-hydrozxy-ye-di- 
phenyl - a-p - hydroxy phenyl-Av-pentadien-€-one, slender, yellow 
needles, which darken when heated and have 
CPh the same m. p. as the anhydro-base ; the latter 
y , annexed formula) which is best prepared by 
orc Hoy yon ie action of heat th the enol, forms violet-blue 
oe See aggregates. m. p. 164°. 
U p-Hydroxyphenyl styryl ketone condenses 
with p-hydroxyacetophenone in the presence of 
zine chloride and acetic anhydride to yield a complex zinc salt, from 
which the platinichloride, C5,HyO,jCl,Pt, microscopic, orange 
needles, m. p. 258—259°, is obtained by double decomposition ; the 
zinc salt is transformed by sodium acetate into the diacetyl com- 
pound of the pseudo-base, 
OAc:C,H,-C(OH):CH-CPh:CH-CO-C,H,-OAc, 
almost. colourless, silky needles, m. p. 122° (acid micrate, long, 
yellow needles, m. p. 232—234°; perchlorate, orange-yellow, six- 
sided platelets, m. p. 249—-250°). 
CPh When treated with hot hydrochloric 
Hc/ SoH acid, the acetyl groups are removed, 
| . the chloride of the cyclic base bein 
HO-C,HyC. 0-C,H,-0N ) >. ce 
Te a formed (annexed formula); it forms 
OCcl very stable, orange leaflets (+4H,0), 
which do not melt below 320°. It may 
" 8* 2 
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also be prepared by demethylation of a-hydroxy-y-phenyl-ae-di-p. 

anisyl-A*’-pentadien-e-one with hydrochloric acid at 160°. The corre- 

Ph sponding perchlorate (+4H,0) has 

iN m. p. 296—298°. The anhydro-base 

f \ HF yt rauN (annexed formula), slender needles, 

On V7 4 uu decomposing at about 340°, is con- 

- ras 7 veniently prepared by addition of 

sodium carbonate to a solution of 

the perchlorate or su/phate, the chloride being too sparingly soluble 

for this purpose. When a solution of the base in pyridine is cauti- 

ously treated with alcohol and water, a-hydroxry-y-phenyl-ac-di-p- 
hydroxy phenyl-A°-pentadien-e-one, ; 

OH:-C,H,y-C(OH):CH-CPh:CH-CO-C,H,-OH, 

is precipitated in almost colourless, coarse needles which do not show 

a definite melting point; when heated at 130—140° it is re-con- 
verted into the anhydro-base. H. W. 


Cryptopine. II. Wutiiam Henry Perky, jun. (T., 1919, 115, 
713—790). 


A New Method for a Separate Extraction of Hydrastine 
and Berberine from Golden Seal on a large Scale. Etsa 
Scumipt (Amer. J. Pharm., 1919, 91, 270—275).—Hydrastine is 
extracted from golden seal by percolation with benzene containing 
a trace of ammonia, and is isolated by extracting with 3% sulphuric 
acid and precipitating with ammonia. From the residual drug 
berberine is extracted by percolation with dilute aqueous acetic 
acid, and isolated as its hydrochloride by adding hydrochloric acid 
to the percolate. The author reviews the properties and uses of 
the two alkaloids, and the methods available for their detection and 


estimation. G. F. M. 


Action of Hydrogen Peroxide on Sparteine and 
isoSparteine. Amanp VaLeur and E. Luce (Compt. rend., 1919, 
168, 1276—1278).—Sparteine dioxide, C,,H.,O0.N., obtained by 
the action of hydrogen peroxide (compare Wackernagel and Wolfen- 
stein, A., 1904, i, 917), is a strong base. Its hydriodide is not 
decomposed by potassium hydroxide as stated by Ahrens (compare 
A., 1887, 1056; 1891, 842; 1893, i, 232), but, on the other hand, 
the base in cold concentrated aqueous solution decomposes potassium 
iodide. The hydriodide, C,,H.,O,.N.,HI, is reduced by hydriodic 
acid, giving N-hydroxyspartetne periodide, C,,Hs,N.(OH)I,I,, m. p. 
134°, which on further reduction gives a sparteine periodide, 
C,;HogNo,2HI1,1,, m. p. 187°. The hydriodide of hydroxysparteine 
todide, C,;H.gN.(OH)I,HI, has m. p. 256—260°. Sparteine dioxide 
gives a methiodide, Cy,H.,0N,(OMe)I, m. p. 130°, which on reduc- 
tion loses its methoxy-group and gives sparteine. 

isoSparteine resembles sparteine in its behaviour towards hydro- 
gen peroxide. It yields isosparteine dioxide, m. p. 115°5°, a strong 
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base, which decomposes potassium iodide in concentrated solutions 
giving an iodide, C,;H.O0N.(OH)I,2H,O, m. p. 83°. The corre- 
sponding bromide has m. p. 107—109-5°. 


W. G. 


The Constitution of Surinamine. E. Winrerstein (Zezisch. 
physiol. Chem., 1919, 105, 20—24). —The author agrees with Gold- 
schmidt (A., 1913, i, 643) that surinamine is N-methyltyrosine. He 
prepared the latter substance i by the method of Friedmann and Gut- 
mann (A., 1910, i, 741), and found that no toxic action followed the 
administration of 0°5 gram to a rabbit or 1 gram daily to a dog. 

Surinamine (ratanhine), according to Goldschmildt, is optically 
active, [a], = —18°6°. An attempt to resolve the synthetic and 
inactive compound by the aid of Penicillium was unsuccessful. By 
subjecting the V-methyltyrosine to the action of putrefactive organ- 
isms a base was formed which was identified as phydroxyphenyl- 

. D. 


ethylmethylamine. J. 


New Additive Compounds of Quinoline with certain 
Inorganic Salts. James H..Watron and Cruan Lina Liana 
(J. Amer. Chem. Soc., 1919, 41, 1027-—1028).—The following com- 
pounds were obtained by saturating synthetic quinoline with the 
requisite salt at 100°, allowing the solution to cool to the tempera- 
ture of the room, and separating the crystals: Quinoline silver thio- 
cyanate, 2C,H;N,AgSCN, small, white crystals; quinoline mercuric 
thiocyanate, 2C,H;N,Hg(SCN),, pale yellow crystals; quinoline mer- 
eurous thiocyanate, 2C,H;N,HgSCN, small, colourless, shining 
orystals; quinoline cupric thiocyanate, 3C,H;N,2Cu(SCN)>, small, 
yellow crystals ; quinoline cuprous thiocyanate, 2C,H,N,CuSCN, 
yellow needles; quinoline zine acetate, Ch\H-N,Zn(C,H,O,)., colour- 
less, crystalline powder ; quinoline cadmium acetate, 

9C\H.N, Cd(C,H;0,)o, 
colourless, crystalline powder. Manganese and cobalt acetates are 
also readily soluble in quinoline, but do not appear to form additive 
compounds under the experimental conditions used. H. W. 


Intermediates used in the Preparation of Photosensitising 
Dyes. I. Quinoline Bases. L. A. Mixkeska, J. K. Srewart, 
and Louts E. Wise (J. Ind. Eng. Chem., 1919, 11, 456—458).— 
The parent bases required for the production of the photosensitising 
dyes, pinaverdol, pinacyanol, and dicyanine are quinoline, 2-methyl- 
quinoline, and 2:6- and 2:4-dimethylquinolines. The well-known 
methods by which these bases may be prepared from aniline or tolu- 
idine have been investigated and certain modifications are proposed, 
which make it possible to work successfully with hundreds of grams 
of reagents at a time. The chief innovation is that extractions with 
ether are employed instead of steam distillations. J.C. W. 


Interm2diates used in the Preparation of Photosensitising 
Dyes. II. Quaternary Haloids. Cart H. Lunp and Louis E. 
Wiser (J. Ind. Eng. Chem., 1919, 11, 458—460).—The quinoline 
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bases mentioned in the preceding abstract are treated with an equi- 
molecular quantity of methyl or ethyl iodide in a round-bottomed 
flask connected with a reflux condenser, care being taken to modify 
the reaction by cooling when it has once set in, except in the case of 
the Lases with methyl in position 2, which require prolonged heat- 
ing on a water-bath. The quaternary iodides obtained by the 
authors usually melted at the published temperatures, but higher 
figures are given for 2:6-dimethylquinoline methiodide, m. p. 
246—247°, and 2:4-dimethylquinoline ethiodide, m. p. 223—225°. 
J. C. W. 


Synthesis of Photosensitising Dyes. Pinaverdol and 
Pinacyanol. Lovis E. Wisz, Extiotr Q. Apams, J. K. Srewart, 
and Cart H. Lunp (J. Ind. Eng. Chem., 1919, 11, 460—463).— 
The authors have prepared about fifteen dyes of this type by 
following the instructions of the original German patents (D.R.-P. 
167159 of 1903 and 172118 of 1905). A product which they 
designate Pv 1 is identical with the German pinaverdol or the 
sensitol-green of the Ilford Co. It is made by slowly adding 
sodium methoxide solution to a solution of dry quinoline meth- 
iodide in boiling methyl alcohol, and allowing to cool slowly. It 
resembles splinters of brass in appearance, the crystals being mono- 
clinic; @:6:c=1°1014:1:1-6053, B=88°20’. Another product, 
Pec IX, is identical with pinacyanol or sensitol-red. It is obtained 
by adding a mixture of sodium hydroxide and formalin to a 
boiling alcoholic solution of quinoline and quinaldine ethiodides, air 
being first expelled, then diluting somewhat with boiling water and 
allowing to cool slowly. It crystallises in lustrous, bluish-green 
needles, There is no real evidence that quinoline ethiodide enters 
into the reaction at all, and if it is replaced by potassium iodide, a 
dye, Pe X, is formed, although in poor yield, which is very prob- 
ably identical with Pe 7X. Like Pv 1, Pe ZX is a quaternary 
iodide. If transformed into the chloride by reaction with silver 
chloride in concentrated hydrochloric acid, it gives Pe XII, which 
is more soluble than the iodide. Absorption curves are repro- 
duced in the original. J.C. W. 


Benzidine Stannichloride. Epwarp Barnes (Chem. News, 
1919, 119, 13—14).—In the course of the reduction of azobenzene 
to benzidine by boiling with stannous chloride in hydrochloric 
acid, a benzidine stannichloride having the composition 

C,.H,(N H,).,H,SnCl, 
was isolated. The salt forms colourless needles, which are stable 
in dry air at the ordinary temperature, but evolve hydrochloric acid 
and stannic chloride when heated to 100°. It is considerably 
hydrolysed by water or dilute hydrochloric acid, and is only 
deposited from solution in presence of a large excess of stannic 
chloride. When mercuric chloride is added to a solution of the 
benzidine stannichloride, a mercuric salt is precipitated. The 
composition of the precipitate is indefinite, but by mixing hot 
solutions of mercuric chloride and benzidine hydrochloride in 
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equivalent proportions, the salt, C,.H,(NH,),2HCl,HgCl,, is 
obtained, crystallising in transparent blades, slightly soluble in 
cold dilute hydrochloric acid, readily in hot. E. H. R. 


Preparation of Hydantoins. Cuermiscue Fasrik von Hrypsn 
(D.R.-P. 310427, additional to D.R.-P. 309508 and 310426; from 
Chem. Zentr., 1919, ii, 423-424. Compare this vol., i, 351).— 
Substances of the types NH,-CO-NH-CRR’-CO,H, 

CO,H- NH: CRR’-CO-NH,, 
and NH,*CRR/-CO- NH: CO,H (R=alkyl, R’=aryl or alkyl, 
with the exception of methyl or ethyl) are treated with a 
condensing agent, or condensation is effected without an agent 
by warming in the presence or absence of a _ solvent or 
diluent. The soporifics of the main patent are obtained in 
this manner. CC-Dipropylhydantonitrile, CN-CPr,-NH-CO-NHg, 
colourless needles, m. p. 138°, is obtained by converting dipropyl- 
ketocyanohydrin by means of ammonia into the aminonitrile, and 
treating the latter with potassium cyanate in hydrochloric acid 
solution. It is converted by boiling concentrated hydrochloric 
acid into CC-dipropylhydantoin. A solution of phenylmethy]l- 
aminoacetonitrile in hydrochloric acid is converted by potassium 
cyanate into phenylmethylhydantonitrile, colourless needles, m. p. 
217° (decomp.), which is further transformed into phenylmethyl- 
hydantoin, small needles, m. p. 197°. Ethyl CC-phenylmethyl- 
hydantoate, colourless needles, m. p. 158°, is obtained from ethyl 
a-amino-a-phenylpropionate hydrochloride and potassium cyanate, 
and yields CC-phenylmethylhydantoin by prolonged boiling with 
water or by heating alone at 200°. The same substance may also 
be prepared by the action of potassium hydroxide solution (33%) 

on CC-phenylmethylcarbethorylaminoacetamide, 

NH,-CO-CMePh-NH-CO.Et, 
colourless needles, m. p. 191° (from a-amino-a- phenylpropionamide 
and methyl chloroformate in the presence of sodium carbonate). 
CC-Phenylethylhydantoin is obtained by the action of carbonyl 
chloride in benzene solution on phenylethylaminoacetamide ; 
carbonyl chloride may be eis by oxalyl chloride. CC-Phenyl- 


“NH 
methylthiohydantoin, M: pe Seni dig? colourless needles, m. p. 


169°, is prepared by boiling an alcoholic solution of phenylmethyl- 
aminoacetamide with carbon disulphide; if the thiohydantoin is 
dissolved in boiling sodium hydroxide solution (40%) and the solu- 
tion diluted with water and again boiled after addition of ferrous 
sulphate, CC-phenylmethylhydantoin is produced. H. W. 


Ethyleneguanidine and Diethyleneguanidine. P. Pirrron 
(Ann. Chim., 1919, [ix], 11, 361—368). —Ethylenediamine in 
10% solution and cyanogen br -omide, when mixed in equimolecular 
proportions, readily react to give ethyleneguanidine hydrobromide, 


Sar “_ NH,HBr, m. p. 125--126°. From this, by suitable 
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double decomposition, the sulphate, (C,;H;N,).,H,SO,, m. p. 281°, 
the nitrate, C,H;N3,HNOg, m. p. 115°, and the hydrochloride, m. p. 
120—122°, were obtained. Attempts to isolate the base itse'f 
were not successful, but from its aqueous solution, by the action 
of carbon dioxide, the carbonate, (C,H;N.).,HsCOs, m. p. 162°, 
was obtained. Ethyleneguanidine gives metallic derivatives, the 
barium, C,H,;N.Ba, lead, C,H,;NsPb, silver, C,H,N,Ag, and disilver, 
C,H,;Ns;Ag>, derivatives being prepared. 
If ethylenediamine is mixed with 
a eyanogen bromide in the molecular propor- 
OH,, 2HBr tion of 2:1, or, better still, if ethylene 
guanidine hydrobromide is evaporated with 
an equimolecular proportion of ethylene- 
diamine, diethylenequanidine dihydro- 
bromide (annexed formula), m. p. 224°, is obtained. From this, 
the dipicrate, C;H,N3,2C,H,0,N,, m. p. 203°, and the dinitrate, 
C;H)N;,2HNO,, m. p. 138°, may be prepared. W. G. 


Amphoteric Colloids. V. The Influence of the Valency 
of Anions on the Physical Properties of Gelatin. Jacqurs 
Logs (J. Gen. Physiol., 1919, 1, 559—580).—-The author has previ- 
ously suggested a tentative theory to explain the fact that whilst 
gelatin salts with a univalent cation show a high degree of swelling, 
viscosity, osmotic pressure, and alcohol number, and gelatin salts 
with a bivalent metal show, for the same p, and concentration of 
gelatin a low degree of swelling, viscosity, osmotic pressure, and 
alcohol number, yet the conductivities of the two types of salts are 
practically the same (this vol., i, 296). Curves representing the 
influence of monobasic acids (hydrochloric, hydrobromic, nitric, and 
acetic acids) on the osmotic pressure, swelling, and viscosity of 
gelatin solutions are practically identical, whereas those represent- 
ing the effect of sulphuric acid are much lower, and stand very 
much in the same relation to the curves of the monobasic acids as 
do the curves for calcium gelatinate to those for sodium gelatinate. 

The curves representing the influence of other dibasic acids, 
namely, oxalic, tartaric, succinic, citric, and phosphoric acids, are 
practically identical with those of the monobasic acids. If the 
author’s theory is correct and it is true that the effect of an elec- 
trolyte on the physical properties of the colloid is due to the forma- 
tion of real chemical compounds between the colloid and one of the 
ions of the electrolyte, it should be possible to prove, first, that twice 
as many molecules of hydrobromic acid as of sulphuric acid com- 
bine with a given mass of gelatin, and secondly, that the same num- 
ber of molecules of phosphoric, citric, tartaric, oxalic, or succinic 
acid combine with the same mass of gelatin as of nitric or hydro- 
chloric acid. The present paper gives experimental proof that both 
these conditions hold. 

Gelatin sulphate and gelatin bromide solutions possessing the 
same p, have practically the same conductivity. Hence the differ- 
ence in effect of sulphates and bromides on the physical properties 
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of gelatin cannot be due to the different ionising and hydration 
effects of the two acids on the protein molecule. J. C.D. 


Pekelharing’s Pepsin. V. The Inhibition of the Action 
of Pepsin by the Bile Acids. W. E. Rincer (Arch. Néerland. 
Physiol., 1919, 3, 349—360).—-The bile acids inhibit the proteolytic 
action of pepsin. This is not due to a destruction of the enzyme, 
for if the bile acids are removed by dialysis the proteolytic activity 
of the pepsin is restored to its original value. The inactivation is 
probably a result of adsorption phenomena, and the action of the 
bile acids closely resembles that cf certain ions such as the ferro- 
cyanide ion. J. ©. D. 


Physiological Chemistry. 


The Presence of Phosphates in Human Blood-serum. 
VIII. The Partition of Phosphorus, with Especial Reference 
to the Phosphorus in Combination with Proteins. Jon. 
Feicu (Biochem. Zeitsch., 1919, 94, 293—-303. Compare A., 1918, 
i, 50, 203, 320, 357; this vol., i, 138)—A further study of the dis- 


tribution of phosphorus in human blood in normal and pathological 


J.C. D. 


cases. 


The Presence of Phosphate in Human Blood-serum. IX. 
A Study of Methods and the Distribution of Phosphorus in 
Normal Erythrocytes. Jon. Friat (Biochem, Zeitsch., 1919, 94, 
304—312).—The methods and technique are discussed, and figures 
representing the distribution of phosphorus in the normal red blood 
cells are given. J.C. D. 


Physical Scheme for the Study of the Mineral Nutrition 
of the Cell. Pierre Girarp (Compt. rend, 1919, 168, 
1335-—-1338).—Working on the lines of his previous experiments 
(compare A., 1908, ii, 456; 1909, ii, 463), the author shows that, in 
the case of a solution of barium chloride, the barium and chlorine 
ions will diffuse through a membrane into water, at different pro- 
portional rates, according as the solution is acidified with a trace 
of nitric acid or made alkaline with a trace of ammonia, polarisa- 
tion occurring at the membrane. These experiments are quoted in 
further support of his views on the selective permeability of living 
membranes (loc. cit.). W. G. 


Enzyme Studies on Cellulose Degradation Products. Hans 
PrincsHEemm and ApELHEID Macnus von Markatz (Zeitsch. 
physiol. Chem., 1919, 105, 173—178).—The authors have prepared 
a cellulose dextrin free from products yielding an osazone reaction 
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by the method of Madsen (Inaug. Diss., 1917). No evidence of this 
substance being degraded by the action of diastase could be 
obtained, nor did emulsin, by virtue of its cellobiase, bring about 
the formation of any products yielding osazones. Extracts of the 
first stomach, small intestine, and pancreas of oxen, likewise, had 
no hydrolytic action, so the conclusion is reached that in the intes- 
tinal tract of these animals cellobiose is split by the action of bac- 
teria. Cellobiose is not oxidised to cellobionic acid on boiling with 
yellow mercuric oxide. J. C. D. 


The Stability of Lactalbumin towards Heat. A. D. 
Emmett and G. O. Luros (7. Biol. Chem., 1919, 38, 257—265).— 
The biological value of lactalbumin as a protein for growth did not 
appear to be diminished by heating at 90—100° in an air oven for 
sixteen hours, or by treatment in an autoclave at fifteen pounds 
pressure for two or six hours. There was certainly no evidence that 
the heated protein was toxic for young rats. The previous conclu- 
sions regarding the excellent growth-promoting value of lactalbumin 
(this vol., i, 363) is further substantiated on the hypothesis that 
there is a vitamine factor involved which is different from the 


so-called water-soluble B. J. C. D. 


The Nutritive Value of Yeast Protein. Tuomas B. Osporne 
and Larayette B. Menvet (J. Biol. Chem., 1919, 38, 223—227).— 
Rats were kept for more than a year, covering the period of growth, 
on a diet in which yeast furnished the sole source of nitrogen, as 
well as of the water-soluble vitamine. The animals showed a normal 
rate of growth, but certain cases exhibited sterility on arriving at 
maturity. This is not attributed to the presence of a toxic factor 
in the yeast. J. C. D. 


The Zinc Content of some Food Products. Vicror 
Brrcxner (7. Biol. Chem., 1919, 38, 191—203).—The author found 
the method proposed by Breyer (Scott, “Standard Methods of 
Chemical Analysis,” 1917, 487) satisfactory for the estimation of 
very small quantities of zinc. Hen’s eggs contain about 1 mg. of zinc, 
of which practically all is present in the yolk. Ordinary market 
milk contains on an average 4:2 mg. of zine per kilo, but varia- 
tions are to be found in the milk from different animals. The zinc 
content of human milk is markedly higher than that of cow’s milk. 
The presence of zine both in egg yolk and in milk suggests that this 
element may exert an important function in nutrition. J.C. D. 


The Degradation of Fatty Substances in the Central 
Nervous System. Exse Hirscuperc and Hans WINTERSTEIN 
(Zeitsch. physiol. Chem., 1919, 105, 1—19).—The amount of alkali 
bound after boiling the spinal cord of the frog with NV/10-sodium 
hydroxide for two hours may be taken as a measure of the amount 
of fatty substances present. Using this method of estimation, the 
authors have shown that the fat content of the surviving cord 
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gradually diminishes when it is kept in an atmosphere of oxygen 
or in oxygenated physiological saline solution. The decrease is due 
to oxidation processes, and is more marked when stimulation is 
applied. Considerable fat-sparing action may be shown by certain 
carbohydrates; thus, dextrose may reduce the utilisation of fatty 
substances some 40% in resting metabolism, and as much as 80% 
in stimulation. Reasons are given for believing that the sub- 
stances which bind alkali on hydrolysis, and are utilised during 
oxidation, are of the nature of phosphatides rather than of true 
fats. J.C. D. 


The Protein Sugar. Henri Brerry (Compt. rend., 1918, 168, 
1225—1228. Compare Bierry and Fandard, A., 1914, i, 218, 454, 
and Bierry and Rane, A., 1914, i, 346).—If the muscle plays a part 
in the genesis of protein sugar, differences in the protein sugar con- 
tent should be found between the arterial plasma and venous plasma 
from the same group of muscles. This has been shown to be true 
for the group of muscles of the thigh in the case of the dog. The 
author suggests that in the muscular protoplasm there exists a 
complex nitrogenous molecule, the nucleus of which remains invari- 
able, but has attached to its terminal chains peptidic group- 
ings capable of being liberated and then regenerated. These group- 
ings can unite with dextrose and block its aldehyde function. 


W. G. 


Colours of Colloids. VI. Blue Eyes. Wiper D. Bancrorr 
(J. Physical Chem., 1919, 28, 356—361. Compare this vol., 
ii, 275, 324).—In the present paper the colour of blue eyes is dis- 
cussed. It is shown that there is no pigment on the front of the iris 
in blue eyes, the blue colour is due to turbid media and is richer the 
finer the suspended particles. When the uvea is lacking, the colour 
of the blood shows through and albinism is the result. All other 
colours in eyes are due to pigmentation on the front of the eye, 
which either modifies or masks the blue of the turbid media. 

J. F. 8. 


Zinc in Oysters. R. 8. Hitrner and H. J. Wicamann (J. 
Biol. Chem., 1919, 38, 205—221).—Zine was invariably found 
present in the oysters, all of which were grown in Atlantic waters. 
It is probable that copper is always associated with the zinc. The 
amount of zine found could not be correlated with the weight of the 
system or with the zine content of the water in which they grew. 
Considerable quantities of zinc and sometimes traces of copper were 
detected in the vegetation and organic matter dredged up with the 
oysters. 

“It appears probable that zinc and copper can be absorbed by the 
tissues of the oysters in quantities far in excess of functional 
requirements. J. C. D. 


Pyrrole and Melanuria. Pierro Saccarpi (Atti FR. Accad. 
Lincei, 1919, [v], 28, i, 309—311).—Subcutaneous administration 
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of pyrrole to a rabbit produces a green coloration of the urine, 
which afterwards becomes brown. Such urine exhibits no patho- 
logical characters, retains its normal alkalinity, and responds to the 
reactions regarded as characteristic of the melanogens. T. H. P. 


Hematoporphyria Congenita. II. 0. Scnumm (Zeitsch. 
physiol. Chem., 1919, 105, 158—17 i i 
crude porphyrin in the urine in cases of this disease was found to be 
fairly constant at various periods during two years. Analyses of 
crude porphyrin from urine gave higher values for carbon and lower 
values for hydrogen and nitrogen than were recorded by Fischer 
(A., 1916, i, 514). The figures for nitrogen are markedly higher 
than the nitrogen content of free urinoporphyrin, so that it is prob- 
able that the crude product is a chemical or physical complex of the 
pigment with a substance rich in nitrogen. Analyses of purified 
porphyrin—methyl ester from urine agree with the formula deduced 
by Fischer, Cy;H,,~0,,N,. Analyses of the porphyrin methyl] ester 
from feces agree with Fischer's formula, C4,H,O,N,. The author 
confirms his previous observation of the occurrence of porphyrin and 
hematin in the blood of patients with this disease, and now finds 
considerable amounts of bilirubin also. J.C. 1. 


New Theory relating Constitution to Taste. Simple 
Relations between the Constitution of Aliphatic Compounds 
and their Sweet Taste. Ernest Ozrmy and Rotuin G. Myers 
(J. Amer. Chem. Soc., 1919, 41, 855-—-867).—-A preliminary paper, 
in which a theory of the cause ‘of the taste of sweet substances is 
put ferward. The taste of sweet substances depends on two factors, 
the presence of a glucophore and an auxogluc. An auxogluc is an 
atom or radicle which, combined with any glucophore, yields a sweet 
compound. A glucophore is a group of atoms which has the power 
to form sweet compounds by uniting with a number of otherwise 
tasteless atoms or radicles. This theory is considered in the present 
paper only in connexion with aliphatic compounds. In the sense of 
the theory the following radicles are glucophores: 

(1) -CO-CH(OH)-(+ H); 
(2) CO,H-CH(NH,)-—; (3) -CH,-O-NO,; (4) CH,(OH)-CH(OH)-; 


Ho-x Cls-2. Qlle-9 . a ‘ 
(5) Cas; (6) C35 Cai. The following atoms or radicles act as 


auxoglucs, forming sweetish compounds with glucophores: 
(a) hydrogen, (6) the radicles C,H>,,,, containing 1—3 carbon 
atoms, (c) the radicles C,Hyn,,°O-, of the monohydrie alcohols, 
where n=1 or 2, (d) the radicles C,H,,-,O, of the polyhydric 
alcohols. A very long list of sweet substances supporting this 
theory is given. The presence of the phenyl group tends to make 
an otherwise sweet compound bitter. Thus ethylene glycol is sweet, 
but its phenyl derivative is slightly bitter. Some exceptions to the 
rule are found in_ stereoisomeric substances; thus /-valine, 
CHMe,-CH(NH.,)-CO.H, is made up of the glucophore, 
—CH(NH.)-CO,H 
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and the auxogluc, CHMe,-, and is slightly bitter, but d-valine and 
dl-valine are both sweet. J. F. 5S. 


Is there a Relationship between the Power of Absorbing 
Radiant Heat and the Odour of Substances? G. Grins 
(Arch. Néerl. Physiol., 1919, 8, 377-—-390).—The various attempts 
which have been made to trace a relationship between the odour of 
substances and their chemical constitution or physical properties are 
reviewed. ‘Tyndall (‘ Heat as a Mode of Motion,” London, 1865, 
366) observed that gases with an odour possessed the power of 
absorbing radiant heat to a marked degree. The author has 
attempted to study this point more fully and quantitatively. An 
apparatus, termed an odorimeter, devised by Prof. Zwaardemaker 
for the quantitative measurement of odours is described. No rela- 
tion between the intensity of the odour and the power of absorbing 
radiant heat is detected, and it is therefore concluded that the 
stimulation of the olfactory apparatus is not effected by the libera- 
tion of energy absorbed from radiant heat. J. C. D. 


The Biological Action of Thorium. H. Jasrrowirz 
(Biochem. Zeitsch., 1919, 94, 313—358).—-No demonstrable 
influence of thorium on nuclease or uricolysis was observed. After 
injections of thorium into dogs, there was a tendency for a higher 
excretion of uric acid than normally. The fact that thorium may 
delay the separation of uric acid from its supersaturated solution 


im serum is held to be of importance from a clinical point of view. 
The peptolytic enzymes are not influenced by thorium, but the 
peroxydase is inhibited. J. C. D. 


Genesis of Thiocyanic Acid in Animals. VI. Serarino 
Dezani (Arch, Farm. sperim. sci. aff., 1918, 26, 115—128; from 
Chem. Zentr., 1919, 1, 485—486. Compare this vol., i, 138).—It 
has been shown by Bruylants that carbon disulphide is converted 
into thiocyanic acid by the animal organism. Thiocarbamide 
appears to be a possible intermediate compound, since its presence 
in the organism has been detected by Gautrelet. In the case of 
the rabbit, administration of thiocarbamide did not lead to an 
increase in the thiocyanic acid in the urine. In the cases of both 
the rabbit and the dog, elimination of the acid depends greatly on 
the nature of the nourishment. It is very small when clover is 
given, but very marked with cauliflower. Its origin with the rabbit 
is exogenic in nature. H. W. 


Effect of Various Aromatic Substances on the Blood 
Vessels. Comparison of the Constitution and Action of 
Drugs. 8S. Konpo (Kyoto Igaku Zasshi, 1917, 14, No. 7, 25—75; 
Jap. Med. Literature, 1919, 4, 18).—-The compounds studied were 
vasodilators, similar in action but differing in degree. They stimu- 
lated first the nerve, then the muscle fibre, and vascular paralysis 
was produced. With few exceptions, if the vasodilator was given 
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sufficient time to act, the vasoconstrictor action of barium and of 
adrenaline was prevented. The physiological action of compounds 
of the aromatic series is due to the benzene nucleus, and is modified 
by substituents. Monohydric phenols had a more powerful action 
than either benzene or dihydric or trihydric phenols; a similar 
relation existed between sodium benzoate and salicylate, and 
between cyclohexanol and quinitol (cyclohexane-1:4-diol). Of the 
three isomeric dihydroxybenzenes, resorcinol exerted the greatest 
vasodilator action. Guaiacol was more powerful than catechol, 
phenacetin than antifebrin, lactophenine than aniline, pheny)- 
hydrazine than aniline. The toxicity was increased by the union 
of two nuclei. Naphthalene was more toxic than benzene, benz- 
idine than aniline, and quinoline than pyridine. Menthol and 
camphor had an identical action; pyridine and nicotine acted 
similarly, likewise quinoline and quinine. cyc/oHexane was more 
powerful than benzene, and piperidine than pyridine. cyelo- 
Hexanol did not exert a more marked action than phenol. 
CuemicaL Anstrracts. 


Chemistry of Vegetable Physiology and Agriculture. 


Biochemical Action of Microbes on,Sugars and Alcohols. 
A. Bresson, A. Ranquz, and Cu. Senez (Compt. rend, soc. biol., 
1918, 81, 930—933; from Chem. Zentr., 1919, i, 663--664).—-A 
table is given showing the action of various microbes (Bacillus 
faecalis alkaligenes, B. pyocyaneus, B. Shiga, B. Hiss, B. Flexner, 
B. typhi, Vibrio cholerae, B. proteus, B. paratyphi A, B. para- 
typhi B., B. coli) on dextrose, levulose, maltose, dulcitol, sucrose, 
lactose, mannitol, and glycerol in the presence of agar or peptone 
water. The mode of action depends greatly on the form of nutri- 
ment, and the manner in which the different sugars and alcohols 
are attacked does not depend on the nature of the substances, but 
is a specific property of the respective microbes. The evolution of 
gas seems to be a more important phenomenon than the fact that 
a particular sugar is or is not attacked. With regard to their 
action on sugars and alcohols, microbes may be conveniently 
classified as follows: (i) inactive microbes which do not attack these 
substances ; (ii) microbes which act without evolving gas; (iii) such 
as act with evolution of gas. The latter two groups may be sub- 
divided according to the susceptible individual compounds. 


H. W. 


Benzoic Acid as a Disinfectant. H. P. Kaurmann (Zeitsch. 
angew. Chem., 1919, 32, 199—-200).—The bactericidal action of 
benzoic acid on bouillon cultures of Staphylococcus and diphtheria 
bacilli was investigated, and concentrations as low as 0-08% in the 
former case and 0-04% in the latter were found to produce 
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sterility in five days. In steam or water vapour at temperatures 
as low as 37°, benzoic acid showed a powerful bactericidal action 
comparable with that of phenol under similar conditions. ‘The 
volatility of benzoic acid in water vapour from boiling aqueous 
solutions was determined by passing the vapours through a con- 
denser and estimating the benzoic acid in the distillate. With 1% 
solutions, the percentage gradually increased from 0°256 at the 
commencement to 1:088 when 90% of the solution had been distilled 
off, at which point the remaining acid began to separate as an oil. 
With 2°5% solutions, the benzoic acid content of the distillate rose 
from 0°605% initially to 1°006% when 70% had distilled and oil 
began to separate. With 5% solutions, the corresponding figures 
were 0°995%, rising to 1:06% when 30% had distilled over. [See, 
further, J. Soc. Chem. Ind., 1919, August.] . G. F. M. 


Increase of the Action of Catalase in Yeast Cells. Hans 
von Euter and Ragnar Bruix (Zeiisch. physiol. Chem., 1919, 105, 
83—114)—-The researches of Phragmén (Medd. K. JV etenskaps- 
akad. Nobel-Inst., 1919, 5) have shown that fresh yeast can bring 
about the decomposition of dilute hydrogen peroxide. The decom- 
position follows, within certain limits, the course of a unimolecular 
reaction. The reaction constant increases proportionately to the 
amount of yeast used. The power of decomposing hydrogen per- 
oxide possessed by the living yeast may be increased from two to 
six times by the addition of small quantities of protoplasmic 
poisons, such as chloroform, thymol, toluene, and _ phenol. 
Analogous cases have been described (Euler and Johansson, A.., 
1912, 1, 807). The catalase action of yeast is also greatly increased 
by drying at the ordinary temperature, or by dehydration by other 
means—treatment with alcohol or acetone—provided the enzyme is 
not destroyed. No appreciable increase in the catalase action of 
the dried yeast was observed to follow the addition of chloroform 
or toluene. When emulsions of fresh yeast are maintained at 
55—63° for from one-half to two hours, there is also a very great 
increase in the power of decomposing hydrogen peroxide. Such 
activation is not confined to yeast, but is also found in the case 
of numerous other organisms. 

The catalase action per cell may be raised by treating the yeast 
with nutritive solutions containing sucrose. The influence of a 
reducing agent, such as methylene-blue, is to cause an increased 
activation of catalase, whereas acetaldehyde has an inhibitory 
action. 

The influence of dehydration and of protoplasmic poisons on the 
enzymes of yeast is discussed, and it is considered not improbable 
that in the case of catalase they act by preventing or neutralising 
the action of an inhibitory factor. J.C. D. 


Antagonism between Alkaloids and Salts in Relation to 
Permeability. W. J. V. Osrernovur (J. Gen. Physiol., 1919, 1, 
515—519).—It was found that nicotine, caffeine, and cevadine may 
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antagonise the action of sodium chloride. They decrease per- 
meability, and resemble in this respect salts, such as calcium 
chloride, which antagonise sodium chloride. J. C. D. 


Two Crystalline Salts from the Phospho-organic Reserve 
Principle of Green Plants. 8S. Posrernak (Compt. rend., 1919, 
168, 1216—1219. Compare A., 1903, ii, 607, 679, 680).—The 
author describes methods for preparing two crystalline phospho- 
organic salts from seeds or from phytin. ‘The first salt is a double 
sodium calcium salt having the composition CgH,.0.,P,Ca,Na,, and 
erystallising in slender needles. ‘The second is a sodium salt, 
(C,H,O,P.Na,);,44H.O. It crystallises in prisms, and readily 
yields the corresponding copper and lead salts. W. G. 


The Constitution of the Phospho-organic Reserve 
Principle of Green Plants. 8. Posrernax (Compt. rend., 1919, 
169, 37—39. Compare preceding abstract).—The author now 
inclines to the view that this material is an inositol hexaphosphate 
which energetically retains 3 mols. of water, and these cannot be 
removed without decomposing the compound. W. G. 


Studies on Enzyme Action. XVII. The Oxydase, Per- 
oxydase, Catalase, and Amylase of Fresh and Dehydrated 
Vegetables. K. Grorce Fark, Grace McGuire, and Evgenia 
Buiount (J. Biol, Chem., 1919, 38, 229—244).—The oxydase reac- 
tions with carrot, yellow or white turnip, potato, and tomato juices 
are greatly increased on dilution. Apparently some substance, 
chemically unsaturated, is present which combines with the oxygen, 
preventing it from acting on the reagent. The peroxydase reaction 
did not show such increase on dilution. There is no well-defined 
hydrogen-ion concentration for the maximum action with oxydase, 
peroxydase, or catalase, but the reactions are, in general, better 
between p,,7 and p,10. They are inhibited by acid reaction, except 
in the case of the tomato. Vacuum dehydrated cabbage and carrot 
gave more marked oxydase reactions than did the fresh vegetables, 
but in every other case the enzyme action was less after dehydra- 
tion. Well-defined maxima in the amylase reactions are apparent 
in cabbage, carrot, and turnip juices at about p,6. Dehydration 
causes a decrease in the activity of this enzyme. J. C. D. 


A Component of the Fat of Bassia longifolia L. (Illipe 
Malabrorum Kon) and Bassia latifolia. E. Winrersrein 
(Zeitsch. physiol. Chem., 1919, 105, 31—32).—On preserving 
pieces of the press cake of seeds of Bassia longifolia and B. lati- 
folia in an evacuated vessel over phosphoric oxide for several 
months at 30-—35°, the surface of the cake became covered with 
fine, needle-shaped crystals. These were identified as palmitic acid. 


J. C. D. 


The Resin of the Outer Bark of Melaleuca uncinata. 
Henry G. Smita (J. Proc. Roy. Soc. N.S. Wales, 1917, 51, 
232—237).—The thin, paper-like epidermis of the stems and 
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branches of Melaleuca dncinata contains from 20—25% of a resin, 
which can be extracted with hot alcohol. The resin resembles 
ordinary shellac in appearance and has D® 1:135. About 70% of 
the total resin is an acid resin, m. p. 148—150°, which gives a 
potassium and a silver salt. The neutral substances constitute 
about 25% of the original resin. 

In addition to the resin, the outer bark contains a small amount 
of a vegetable wax, m. p. 67—68°. W. G. 


Isolation of a Saponin from Platycodon grandiflorum 
Root. H. Osuixa (Kyoto Igaku Zasshi, 1918, 15, No. 2, 76—83; 
Jap. Med. Literature, 1919, 4, 20).—The root of the herbaceous 
plant Platycodon grandiflorum (Japanese ‘“ Kikyo,’ Chinese 
“Kihkang” or “Kihung’’) is used as an astringent, carminative, 
sedative, and vermifuge. It contains a saponin, which has the 
formula C;;H,,0.,, is a white powder when pure, is sparingly 
soluble in water, more readily so in alkali, and is insoluble in acids, 
ether, and chloroform. Its hemolytic power is approximately one 
half that of dioscin. The infusion or decoction of the root has a 
toxicity for the mouse approximately equal to that of senega root. 
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Composition of Inclusion Cells and their Relation to 
the Mellowing of Fruits. C, Grieper and A. Scuirer (Zettsch. 
Nahr. Genussm., 1919, 37, 97—111).—The mesocarp of certain 
fruits (especially the Pyrus species) consists solely of cells contain- 
ing tannins, and the term “inclusion” cells is given to them, as a 
distinction from the tannin idioblasts of other fruits and plants. 
When ripe, fruits having such a mesocarp rapidly become over- 
ripe or mellow. The single exception, as regards mellowing, is the 
fruit of Prunus spinosa (sloe). The disappearance of the astringent 
taste during mellowing is not due to decomposition of the tannins, 
but to their becoming insoluble. The inclusion cells of Pyrus 
domestica contain a tannin which is soluble in water and alcohol ; 
this tannin is, in part, combined with a sparingly soluble colloidal 
substance of unknown composition ; only when the fruit mellows or 
is dried do the cell contents become insoluble, brown-coloured sub- 
stances being formed gradually as this change takes place. Acet- 
aldehyde is formed during the mellowing. The quantity of 
pentosan and galactan in the inclusion cells of P. domestica is 
very small, and sugars do not appear to be present. The un- 
changed tannin in the cells yields the reactions of o-hydroxy-com- 
pounds, an indication that it is a catechol derivative; fusion with 
potassium hydroxide yields a small quantity of protocatechuic acid, 
but no phloroglucinol. The tannin possesses no_ glucosidal 


character, and its properties resemble those of the oak-bark 
tannins. W. P. S. 


The Presence of Aconitic Acid in Sugar-cane Juice and 
a New Reaction for the Detection of the Acid. Cartes 
Somers Taytor (T., 1919, 115, 886—889). 
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Effect of Manganese Compounds on Soils and Plants. 
E. P. Deatrick (Cornell Univ. Agric. Exp. Sta. Mem., 1919, 19, 
371—402).—Manganese salts at high concentrations decrease the 
growth of wheat in water cultures; at lower concentrations, they 
stimulate the growth of the plants and increase the oxidising power 
of the roots. The presence of nutrient salts and the food stored in 
the endosperm of the wheat seed reduce the toxic effect of the 
manganese salts. The toxic effect is shown by a browning of the 
roots and a bleaching of the leaves. The bleached leaves of plants 
treated with manganese salts contain more manganese than the 
green leaves. Manganese salts added to the soil increase the power 
of the soil to oxidise aloin and phenolphthalein. This the author 
believes is due to the formation of manganese dioxide. Low con- 
centrations of manganese salts stimulate the ammonification of 
dried blood, but inhibit the nitrification of ammonium sulphate in 
the soil. CuHEmiIcaL ABSTRACTS. 


Acidimetric Titration of Grain Extracts and Amino-acids 
in the Presence of Alcohol. Vicror Birckxner (J. Biol. Chem., 
1919, 38, 245—254).—It was found that a larger amount of alkali 
is required to neutralise the acidity of grain extracts when alcohol 
is present. A study of this point showed that amino-acids, which 
in aqueous solution are nearly neutral to phenolphthalein, react 
distinctly acid in the presence of alcohol. The suggestion is 
advanced that this may be due to an interaction between the 


hydrated form of the amino-acid and the alcohol. J.C. D. 


Constituents of Emmenthaler Cheese. V. E. WInrErsrTEIN 
(Zeitsch. physiol. Chem., 1919, 105, 25—30. Compare A., 1902, 
ii, 687; 1904, ii, 585; 1906, ii, 248; 1909, ii, 423).—It has been 
previously shown that the usual protein cleavage products can be 
isolated from this cheese, with the one exception of arginine. 
Arginine was not present in several kinds of skimmed-milk 
cheese examined. The fate of the arginine has been inquired into. 
This amino-acid might by ferment action give rise to agmatine, 
1:4-diaminobutane, ornithine, urea, and ammonia. 1 : 4-Diamino- 
butane was not present, but the presence of urea and ornithine was 
established. Traces of phydroxyphenylethylamine were also 
detected. J.C. D. 


The Statement of Acidity and Alkalinity, with Special 
Reference to Soils.. Encar T. Wuerry (J. Washington Acad. 
Se7., 1919, 9, 305—-309).—The author proposes a new method of 
expressing acidity or alkalinity in place of the usual potential 
method, in which the value P,,=7 indicates neutrality. His scale 
for chemical potentials is such that Y,,=0 indicates neutrality, 
acidity being expressed by positive values and alkalinity by 
negative. These new values may be arrived at by subtracting the 
values of P,, from 7. W.G 
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Organic Chemistry... 
The Preparation of some True Acetylenic Hydrocarbons 
by means of Monosodioacetylene. Picon (Compt. rend., 1919, 
169, 32—34. Compare this vol., i, 246)—Normal amyl iodide 
réacts with monosodioacetylene in liquid ammonia, yielding 
‘heptinene, together with ‘a small amount of B-methyl-A~butene, the 
latter. due probably to the presence of a small amount of active 
ainyl iodide in the sample used. 
Normal primary octyl iodide in the same way yields decinene, 
b. p. 59°/13 mm., m. p. —40°, Dj 0-791, and hexadecyl iodide gives 
octadecinene, m. p. 22°5°, Dj 0°8696. W. G. 


Carbon Tetrachloride, Chloroform, and Carbon Hexa- 
chloride from Natural Gas. G. W. Jonxs and V. C. ALLison 
(J. Ind. Eng. Chem., 1919, 11, 639—643).—Natural gas rich in 
methane or ethane, such as that of Pittsburgh, can be used for the 
production of carbon tetrachloride, chloroform, and carbon hexa- 
chloride. For this purpose, it is passed, together with a slight 
excess of chlorine, through a tube which contains a suitable catalyst, 
and is heated in an electric furnace. The most suitable catalysts 
are war-gas charcoal, “bachite” (a patent carbon material), and 
steamed anthracite coal, all of which have a high absorptive 
capacity for chlorine. The reaction begins at 250° and increases 
in intensity up to about-500°, above which the catalyst is attacked 
and carbon is deposited. One litre of natural gas (90% of methane 
and 10% of ethane) when completely chlorinated should yield 
4°01 c.c. of chlorination products. Methane is less readily 
chlorinated than higher saturated hydrocarbons. By introducing 
the gas at the rate of 1 litre per hour, methane is completely con- 
verted into carbon tetrachloride and ethane into carbon hexa- 
chloride. By increasing the rate of introduction of the natural gas, 
chloroform is obtained in addition to carbon, tetrachloride. [See 
also J. Soc. Chem. Ind., 1919, 599a.] C., A.-M. > 


Preparation of Tetrachloroethylene. H. B, Weiser and 
G. E. Wientman (J. Phys. Chem., 1919, 28, 415—439).—The 
optimum temperature for the thermal decomposition of carbon 
tetrachloride into chlorine and tetrachloroethylene lies between 
1300° and 1400°, but a certain amount of decomposition occurs at 
temperatures as low as 600°. In order to minimise the further 
reaction of chlorine on tetrachloroethylene to form solid hexa- 
chloroethane, the products of decomposition must be cooled as 
rapidly as possible, and may with advantage be diluted with an 
inert gas such as air or nitrogen. The decomposition is con- 
veniently conducted in an electrically heated quartz tube, and an 
iron condenser may be used provided that the condensing surface 
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is kept dry and comparatively cool. [See also J. Soc. Chem. Ind., 
1919, September. | G. F. M. 


The Catalytic Formation of Alkyl Chlorides from Primary 
Alcohols. Pau Sapatier and A. Maitue (Compt. rend., 1919, 
169, 122—125).—When the vapours of primary alcohols of the 
methyl series are passed along with hydrogen chloride over 
aluminium oxide at 420°, the corresponding primary alky! chloride, 
together with some secondary or tertiary chloride and some 
ethylenic hydrocarbon, is obtained. In this way, propyl alcohol 
gives a mixture of propyl and isopropyl chlorides, the latter pre- 
dominating ; isobutyl alcohol gives a mixture of ¢sobutyl chloride, 
CHMe,°CH,Cl, and the tertiary chloride, CMe,Cl, in the propor- 
tion of 1:3; tsoamyl alcohol gives a mixture of the primary, 
secondary, and tertiary chlorides in the proportion of 1:2:3, and 
heptyl alcohol gives heptene and a mixture of primary and 
secondary heptyl chlorides, together with a little diheptene. 

W. G. 


The Spontaneous Oxidation of Organic Complexes of 
Cobalt. H. Coun and O. Litvin (Compt. rend., 1919, 169, 
188—190).—Alkaline solutions of certain organic substances in the 
presence of cobalt sulphate undergo spontaneous oxidation in the 
air. In some cases, the amount of oxidation is limited, whilst in 
others it increases with the time. Glycerol and lactic acid furnish 
examples of the first type, whilst dextrose, mannitol, erythritol, 
and tartaric acid are examples of the second class of organic sub- 
stances. As explanation of this phenomenon, the authors suggest 
that the cobalt, in the presence of alkali, forms true complexes 
with the organic compounds. These complexes oxidise spon- 
taneously and turn green, the organic substance being attacked 
at the same time. If the products of this secondary oxidation are 
capable of reducing the green complex, there is a continuous trans- 
portation of oxygen, but if not the absorption is limited. . 

W. G. 


Action of Chlorosulphonic Acid on Methyl Hydrogen 
Sulphate. R. Levamanr and L.-J. Simon (Compt. rend., 1919, 
169, 140—143).—Methyl hydrogen sulphate reacts with chloro- 
sulphonic acid to give methyl chlorosulphonate according to the 
equation OH-SO,Cl+OH-SO,-OMe — SO,Cl-OMe+H,SO,. This 
reaction is, however, reversible, and an equilibrium is set up. At 
the same time, a secondary reaction proceeds between some of the 
methy] chlorosulphonate formed and some of the unchanged methy] 
hydrogen sulphate, this reaction also being reversible: 

SO,Cl-OMe + OH-SO,-OMe — SO,Cl-OH + 80,(OMe).. 
As a result of the balance of these reactions, it is found that the 
yield of methyl chlorosulphonate is only about half of the 
theoretical yield. Methyl chlorosulphonate is a colourless liquid 
and a violent lachrymator. It has b. p. 42°/16 mm., 134—135°/ 
760 mm., D® 1514, D™ 1°492, nj 1-414. W. G. 
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Action of.,Chlorosulphonic Acid on Methyl Sulphate. 
Preparation ,of Methyl Chlorosulphonate. kK. LevaiLianr 
and L.-J. Simon (Compt. rend., 1919, 169, 234—236. Compare 
preceding abstract).-When heated together, methyl! sulphate and 
chlorosulphoniec acid react according to the equation 

SO,CI-OF + Me,SO, == SO,Cl-OMe + OH-SO,*OMe, 

which is, however, reversible. Further, the methyl hydrogen 
sulphate formed, in its turn, reacts with the chlorosulphonic acid, 
as already seen. ‘lhe yield from methyl! sulphate is 70% of theory, 
and may be increased if the product is fractionally distilled, giving 
two fractions, A, containing methyl chlorosulphonate and a little 
chlorosulphonic acid, and B, containing chlorosulphonic acid, 
methyl chlorosulphonate, and methyl sulphate, this second fraction 
B being added to further quantities of the original reacting 
mixture. » 


Preparation of the Fluorides of Organic Acids by means 
of Fluorosulphonic Acid and Fluorosulphonates. WILHELM 
TrauBe and ANNA Kraumer (Ber., 1919, 52, [B], 1293—1298).— 
The preparation of aliphatic acid chlorides by the action of heat 
on mixtures of salts of chlorosulphonie acid and fatty acids has 
been described by the Badische Anilin- & Soda-Fabrik (D.R.-P. 
146690) ; the authors have attempted to prepare the fluorides by a 
similar method, but the results are not completely satisfactory. 
The best yields, obtained with fatty aromatic acids, do not exceed 
20% of that theoretically possible, whilst with the simple aliphatic 
acids the yields fall as low as 5%. The by-products include con- 
siderable amounts of acid anhydrides. Better results are obtained 
by heating mixtures of fluorosulphonic acid and the fatty acid in 
a platinum vessel. The following substances are described : B-phenyl- 
propionyl fluoride, b. p. 96°/17 mm., which is only slowly decom- 
posed by water; phenylacetyl fluoride, b. p. 88—89°/17 mm.; 
benzoyl fluoride, b. p. 156°; acetyl fluoride, b. p. 20°5°; propionyl 
fluoride, b. p. 44°;. chloroacetyl fluoride, b. p. 74°; dichioroacetyl 
fluoride, b. p. 71—72°. H. W. 


Certain Aliphatic Compounds with Numerous Side- 
chains. Ricuarp WILLsTATTeR and Danie. Harr (Annaien, 1919, 
418, 148—160).—The authors have synthesised afyé-tetra- 
methylhexoic acid by way of the ester of the corresponding 
B-hydroxy-acid, the method employed consisting in union of a 
ketone and the ester of an a-halogenated aliphatic acid in presence 
of zinc (compare Reformatsky, A., 1887, 717; 1896, i, 128) or 
magnesium (compare Zelinsky and Gutt, A., 1902, i, 585). The 
synthesis in this way of ethyl B-hydroxy-a8-dimethylvalerate from 
methyl ethyl ketone and ethyl a-iodopropionate occurs readily, but 
ethyl isobutyl ketone and ethyl a-iodopropionate yield, in addition 
to the ester of the B-hydroxy-acid, also that of the corresponding 
unsaturated acid. Hydrogenation of the latter in presence of 
platinum gives the aByé-tetramethylhexoic acid, which in habit 
resembles phytol derivatives, without, however, being identical with 

{* 
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any of these. The 8-hydroxy-acid is converted by the action of 
62%, or even more dilute, sulphuric acid into the highly stable 
y-lactone, this behaviour being that exhibited by other alkylated 
aB8-unsaturated acids. 

By-Dimethyl-8-pentanone, obtained by boiling ethyl methyliso- 
propylacetoacetate (compare van Romburgh, A., 1887, 232) with 
hydrobromic and glacial acetic acids, has b. p. 128—133-5°/ 
719 mm. (van Romburgh gave 135—140°); its oxvime, C,,H,,ON, 
is a colourless, viscous oil, b. p. 82—82-°5°/10 mm., with an odour 
of peppermint. By sodium and alcohol, the ketone is reduced to 
By-dimethyl-5-pentanol, C;H,,0, which is a somewhat viscous 
liquid, b. p. 149—150-5°/719 mm., D{' 0°836. 3-Zodo-By-dimethyl- 
pentane, C,H,,I, has b. p. 56—61°/11 mm., and smells like 
camphor. 

Ethyl B-hydroxry-aB-dimethylvalerate, 

OH-CMeEt-CHMe:CO,Et, 
prepared from methyl ethyl ketone and ethyl a-iodopropionate in 
presence of magnesium, is a liquid, b. p. 78—79-5°/10 mm. 

Ethyl aB-dimethyl-A-butenoate, CMeEt:CMe-CO,Et, prepared 
by heating the preceding ester with oxalic acid, is a mobile liquid, 
b. p. 64—66°/13°5 mm., D{ 0°927, with a pleasant odour and a 
vigorous reducing action on permanganate. 

Ethyl B-hydroxy-aBy-trimethylvalerate, 

CHMe,*CMe(OH)-CH Me-CO,Et, 


prepared from methyl isopropyl ketone and ethyl a-iodopropionate, 
is a mobile liquid, b. p. 90—93°5°/11°5 mm., Dj’* 0-977; it is not 
converted into the corresponding unsaturated ester by either 
oxalic acid, phosphoric oxide, or phthalic anhydride. The free 
hydroxy-acid, C,H,,03, forms a viscous liquid, b. p. 136—140°/ 
9°5 mm., and in a desiccator, or more rapidly on heating with 
dilute sulphuric acid (1:1), is converted into aBy-trimethyl-- 


valerolactone, CHMe<o at. dup which crystallises in needles and 
lanceolate leaflets, m. p. 47°5°, b. p. 90°5—93°/10 mm., and has 
an intense menthol odour. When heated with hydriodic acid and 
phosphorus, the lactone gives an alphyl iodide (% octyl iodide), 
b. p. 164—167°5°, and a very stable carbozylic acid of high mole- 
cular weight, b. p. 272—279°/10 mm. When heated for a day 
at 160—210° with hydriodic acid (D 1-96), the lactone loses carbon 
dioxide and yields a saturated hydrocarbon, b. p. 84—89°, which 
smells like petroleum and appears to have the composition of a 


eycloparaffin. 
Be 
aBys-Tetramethyl-y-hexolactone, CHMe<oner coy is a some- 
what viscous oil, b. p. 117—120°/12 mm., Df 0°988, with an odour 
like that of menthol, and is only slowly oxidised by permanganate. 
Tetramethyl-A-hexenoic acid, CHMe,*CHMe-CMe:CMe:CO,H, 
cannot be distilled even in a vacuum, owing to its ready conversion 
into the lactone, which forms slowly even at the ordinary tempera- 
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ture; the acid instantaneously combines with bromine and 
decolorises permanganate. 
aByd-Tetramethylhexoic acid, CHs[CHMe}],-CO,H, is a some- 
what viscous, colourless oil, b. p. 136—136°5°/11 mm., D?® 0-935, 
and smells faintly like turpentine. Its silver salt was analysed. 
_ ae A 


Transformation of Acid Salts of Dibasic Acids in Aqueous 
Solution. Tx. Sasauirscuxa (Ber., 1919, 52, [B), 1378—1384).— 
Previous experiments by Thoms and Sabalitschka (A., 1917, 
i, 700) have shown that only minute traces of oxalic acid can be 
removed from aqueous solutions of potassium hydrogen oxalate by 
treatment with ether, this behaviour being in striking contrast 
with that observed with the acid salts of other dibasic organic 
acids. The author has therefore investigated the dialysis of solu- 
tions of potassium hydrogen oxalate of differing concentration and 
at differing temperatures. It is found that the diffusate invariably 
contains slightly more potassium in relationship to oxalic acid 
than is required for the acid salt, whilst the diffusing solution con- 
tains an excess of oxalic acid. It appeared probable that this is 
due to the existence of normal potassium oxalate and potassium 
tetroxalate in solutions of the hydrogen oxalate, and direct experi- 
mental evidence on this point is afforded by the crystallisation of 
potassium tetroxalate in the pure state from a not too concentrated 
solution of potassium hydrogen oxalate at +10°. Solutions of 
ammonium hydrogen oxalate do not appear to behave in a similar 
manner. 

It is pointed out that oxalic acid can be completely volatilised 
at the temperature of the boiling-water bath, and, further, that 
commercial potassium hydrogen oxalate does not generally corre- 
spond with the formula KHC,Q,. H. W. 


The Synthesis of Inositol Hexaphosphate and its Identity 
with the Phospho-organic Reserve Principle of Green 
Plants. 8S. Posrernak (Compt. rend., 1919, 169, 138—140. Com- 
pare this vol., i, 426).—Inositol hexaphosphate has been synthesised 
and isolated in the form of its double calcium sodium salt by heat- 
ing inositol with phosphoric acid in the presence of phosphoric 
oxide at 120—130° for three hours. The crystallographic proper- 
ties of this synthetic double salt have been examined, and 
on comparison with those of the double salt prepared from phytin, 
the two sets of measurements were found to be identical. The 
crystals are monoclinic [a: 6 : c = 0°630066:1:0°639015 and 
8=108°13']. This is taken as conclusive proof that the phospho- 
organic reserve principle of green plants is inositol hexaphosphate. 


W. G. 


Improvements Relating to the Preparation of Amines. 
Witit1am Rintovut, Jonn THomas, and Noset’s Exprosives Co., 
Lrp. (Brit. Pat., 128372)—Secondary and tertiary amines 


t* 2 
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are separated from mixtures of the two containing an excess 
of the latter by treatment with carbony! chloride at temperatures 
below 25°, whereby the secondary amine is converted into a carb- 
amide chloride with the elimination of hydrogen chloride, which 
reacts, forming the hydrochloride of the tertiary amine. The 
reaction mixture is then treated with sufficient dilute hydrochloric 
acid to dissolve the whole of the tertiary amine, whilst the insoluble 
carbamide chloride is collected and boiled with either water or 
dilute hydrochloric acid to regenerate the secondary amine. In 
cases where the mixture of amines contains an excess of the 
secondary amine, the requisite excess of tertiary base is secured 
either by removing the secondary base in stages by repeating the 
above operation, or by actually adding a sufficient quantity of 
tertiary amine to the original mixture. [See, further, /. Soc. 
Chem. Ind., 1919, September. | G. F. M. 


Preparation of Aminosulphonic Acids by the Aid of 
Salts of Fluorosulphonic Acid. Wituetm Travse and Evisavers 
BreuMer (Ber., 1919, 52, [4], 1284—1293).—The salts of fluoro 
sulphonic acid possess the remarkable property of exchanging the 
fluorine atom for an amino-group when treated with an aqueous 
solution of the requisite base; under these conditions, a portion of 
the fluorosulphonic acid, greater or less according to the strength 
of the base, is hydrolysed to hydrofluoric and sulphuric acids, which 
represent the sole by-products of the change and which can readily 
be removed by chalk or barium hydroxide. The process has the 
considerable advantage over the older methods that it does not 
require the isolation of the base in the anhydrous condition. ‘The 
following substances have been prepared in this manner: amino- 
sulphonic acid, aminoethylaminosulphonic acid, barium hydrazino- 
sulphonate, potassium hydrazinosulphonate, and potassium methyl- 
aminosulphonate, shining leaflets. Methylaminosulphonic acu 
forms long needles, m. p. 181°, and yields hygroscopic ammonium 
and sodiwm salts; the barium salt (+H,O) is stable in air; the 
silver, copper, and lead salts are freely soluble in water. The 
action of potassium nitrite on an aqueous solution of methylamino- 
sulphonic acid leads to the formation of potassium methylnitroso- 
aminosul phonate, NO*-NMe*SO,K, which, when reduced with zinc 
dust and acetic acid, and subsequently boiled with hydrochloric 
acid, gives methylhydrazine in 18% yield. Potassium ethylamino- 
sulphonate is formed from potassium fluorosulphonate and ethyl- 
amine; the corresponding free acid forms clusters of needles, m. p. 
167—-168°. Propylaminosulphonic acid, isobutylaminosulphonic 
acid, and isoamylaminosulphonic acid are similarly prepared, and 
have m. p.’s 172—173°, 192° (decomp.), and 188° respectively ; the 
potassium salts are described. Phenylaminosulphonic acid is 
obtained in 38% yield. Sodium methylhydrazinosulphonate closely 
resembles the corresponding ethyl compound ; it could not, however, 
be transformed into the diazomethanesulphonate by oxidation with 
mercuric oxide. . H. W. 
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ay-Amino-alcohols with Secondary Alcohol Function. 
Ernest Fourneavu and (Mme.) Pautine Ramart-Lvcas (Bull. Soc. 
chim., 1919, [iv], 25, 364—370).—Chloropropaldehyde readily 
reacts with magnesium alkyl bromides or iodides to give the corre- 
sponding secondary ay-chloro-alcohols. These secondary alcohols 
condense with amines, such as dimethylamine, to give the ay-amino- 
alcohols. The following compounds have been prepared. 

a-Chloropentan-y-ol, CH,Cl‘CH,;CHEt-OH, b. p. 83—85°/ 
20 mm., 100°/60 mm., 173°/760 mm., giving an acetyl derivative, 
b. p. 89°/ 15 mm., and a benzoyl derivative, b. p. 168°/15 mm. 
a-lodopentan-y-ol, d. p. 105—108°/15 mm., is obtained from the 
chloro-aleohol by the action of sodium iodide. With dimethyl- 
amine, a-chloropentan-y-ol yields a-dimethylaminopentan-y-ol, b. p. 
175°/760 mm., 97°/46 mm. It gives a hydrochloride of its benzoyl 
ether, m. p. 120—121°, and a hydrochloride of its p-nitrobenzoyl 
ether, m. p. 145—146°. a-Diethylaminopentan-y-ol has b. p. 76°/ 
13 mm., and yields the hydrochloride of its benzoyl ether, m. p. 
106—107°, and the hydrochloride of its methylcinnamyl ether, 
m. p. 136°. 

a-Chlorobutan-y-ol, CH,Cl-CH,-CHMe-OH, b. p. 70°/13 mm., 
gives a-dimethylaminobutan-y-ol, b. p. 150°/760 mm., yielding the 
hydrochloride of its benzoyl ether, b. p. 133—134°.  a-Diethyl- 
aminobutan-y-ol has b. p. 72°/13 mm. 

a-Chlorohexam-y-ol, CH.Cl*CH,-;CHPrOH, b. p. 90—91°/ 
13 mm., 120°/35 mm., yields a-dimethylaminohexan-y- al, b. p. 
193—1949/760 mm., giving the hydrochloride of its cinnamyl ether, 

. p. 134—135°. 

a-Chloro-\-meth ythe ptan-y- od, b. p.. 110—115°9/13 mm., 
eg ee mm., gives a-dimethylamino<-methylheptan-y-ol, 

. p. 120°/28 mm. , yielding the hydrochloride of its benzoyl ether, 
m. p. 133—134°. 

These chloro-alcohols, unlike those obtained from chloroacetone, 
are obtained quite pure and are very stable to light. W. G. 


Carbamylglycollic Acids. Atrrep Antovist (J. pr. Chem., 
1919, fii], 99, 45—84).—With carbamic acid, hydroxy-acids yield 
carbamates, for instance, CO,H-CH,°O-CO-NH., which are at the 
same time acids and urethanes, and are most suitably named 
carbamic ester acids, the term urethane acids being better applied 
to acids of the type CO,H-CH,-NH-°CO.R. Few of these carbamic 
ester acids being known (compare Thiele and Dent, A., 1899, 
i, 14; Lambling, A., 1898, i, 588; 1899, i, 52, 84; 1902, i, 537, 
603, 756), the author has made a more extended investigation of 
them. Oxidation of the corresponding thiocarbamyl compounds by 
means of bromine or permanganate affords a convenient general 
method for the — of these _— —— Holmberg, A., 
1905, i, 324; 1907, i, 384; 1910, i, 834; 1912, i, 131), and the 
author has studied the methods of preparing the thiocarbamy]l- 
glycollic acids necessary for this synthesis. 

Acetaminocarbothtolonglycollic [monoamide of sxanthodtacetic] 
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acid, CO,H-CH,°O-CS:S-CH,*CO-NH,, prepared as sodium salt 
according to the scheme CO,Na-CH,-OH+CS,+KOH=H,0+ 
CO,Na°CH,"0-CS:SK, and this 

+CH,Cl-CO-NH, —> CO,Na-CH,°0-CS:S-CH,:CO-NH,, 
crystallises in faint yellow prisms and sinters at 123°, m. p. (not 
sharp) 129—130°. ° 

Trithiocarbodiglycollamide, CS(S*CH,*CO-NH,),, formed during 
the above synthesis by the action of chloroacetamide on trithio- 
carbonate derived from the carbon disulphide and alkali, crystal- 
lises in golden spangles, m. p. 206—207° (decomp.) or 198° (slow 
heating). 

Thiocarbamylglvcollic acid is formed in best yield from ethyl- 
carbothiolonglycollic acid (compare Holmberg, A., 1907, i, 384), 
but is more readily obtained pure, as ammonium salt, by the action 
of ammonia (3 mols.) on the monoamide of xanthodiacetic acid 
(1 mol.). The ammonium salt forms white needles, m. p. about 
160° (decomp.). The free acid shows m. p. 125°, or, with 
rapid heating, 134—-135°, the varying values being caused by con- 
version of the acid to a greater or less extent into the anhydride; 
the temperature, 111—112°, given by Holmberg as the melting 
point of the acid is really that of the anhydride (see below). The 
ammonium salt formed in the above way is accompanied by 
dithioglycollamide, 8,(CH,-CO-NH,)., m. p.  157°5—158°5° 
(Claésson, A., 1881, 580, gave m. p. 155°), which results from the 
oxidation in the air of thioglycollamide (compare Klason and Carl- 
son, A., 1906, i, 232), this being also a product of the decomposition 
of the monoamide of xanthodiacetic acid by ammonia. 

The action of ammonia on carbothiolondiglycollic acid yields, 
besides the ammonium salt of thiocarbamylglycollic acid, also that 
of trithiocarbodiglycollic acid, CS(-S*CH,*CO.H)., m. p. 172—173° 
(compare Holmberg, A., 1905, i, 324). 

Thiocarbamylglycollic anhydride [4 -keto-2-thionoxrazolidine], 
ae forms a woolly mass of soft, hair-like crystals, m. p. 
111—112°, and is not converted into the corresponding acid on dis- 
solution in water. The compound, m. p. 143°, obtained by heating 
thiocarbamylglycollic acid with acetic anhydride, and described by 
Holmberg (A., 1909, i, 286; 1912. i, 130) as this anhydride, consists 
of carbamylglvcollic acid. In virtue of its iminic hydrogen, the 
anhydride exhibits acid characters, and may be determined 
titrimetrically. 

Ethylthiocarbamylglycollic anhydride [4-keto-2-thion-3-ethyl- 
oxazolidine] (compare Holmberg, A., 1912, i, 131), prepared by the 
action of ethylamine on either carbothiolondiglycollic acid or the 
monoamide of xanthodiacetic acid, forms crystals, m. p. 40—40:5°, 
and is accompanied by thioglycollic acid, b. p. 107—108°/16 mm. 
When converted by alkali into a salt of the corresponding acid and 
oxidised by means of bromine, it yields ethylearbamylglycollic acid, 
m. p. 87—88°. 

Diethylthiocarbamylglycollic acid, crystals, m. p. 90°5—91°, is 
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obtained by the action of diethylamine on either ethylcarbothiolon- 
glycollic acid or carbothiolonglycollic acid or its mono-amide; the 
product obtained from the last two acids crystallises well and is 
accompanied by thioglycollic acid. 

In preparing carbamylglycollic acids from the corresponding 
thiocarbamylglycollic acids, the best oxidising agent is bromine, the 
action of permanganate resulting in poor yields and often in impure 
products. 

Carbamylglycollic acid thus obtained melts at temperatures vary- 
ing from 155° to 161°, according to the rapidity of heating, the 
acid undergoing more profound change than mere conversion into 
anhydride. The potassium, barium (+H,O), and silver salts, and 
the ethyl ester, m. p. 64—65° (Thiele and Dent, Joc. cit., give 61°), 
were prepared. When heated in aqueous solution, the.acid decom- 
poses into glycollic acid, carbon dioxide, and ammonia. 

Carbamylglycollic anhydride (2 :4-diketo-oxazolidine), 

CH,°CO 
<co nk 


m. p. 89—90°, cannot be obtained by heating the corresponding 
acid, but may be prepared by oxidation of thiocarbamylglycollic 
anhydride by means of bromine (compare Traube and Ascher, A., 
1913, i, 901). It exhibits acid properties, and when titrated with 
barium hydroxide solution gives a sharp colour change with phenol- 
phthalein. When heated in aqueous solution or in presence of 
acid, the anhydride undergoes no appreciable decomposition, and 
the ammonia evolved on distillation with concentrated alkali hydr- 
oxide is less than the calculated quantity. 

Ethylearbamylglycollic acid, prepared from ethylthiocarbamyl- 
glycollic anhydride by the action of bromine or permanganate in 
potassium hydroxide solution, has m. p. 87—88° (Holmberg, A.., 
1912, i, 131, gave 85—-86°). The potassium, barium (+H,O), and 
silver salts, the ethyl ester, CO,Et-CH,*O-CO-NHEt, m. p. 46—47°, 
and the amide, C;H,,O,N., m. p. 120°5—121°5°, were prepared. 
When heated in aqueous solution or in presence of acid, the acid 
decomposes, with formation of glycollic acid, carbon dioxide, and 
ethylamine ; with concentrated alkali hydroxide, the decomposition 
is quantitative. 

Ethylearbamylglycollic anhydride [2 :4-diketo-3-ethylorazolidine], 
0¢CH,¢0 

CO—NEt’ 
b. p. 119-5°/12 mm., D? 1:246, ny 1°462. By cold barium hydr- 
oxide solution, it is decomposed, apparently, into glycollethylamide, 
NHEt-CO-CH,-OH, but when heated in aqueous or acid solution 
it remains almost entirely undecomposed. The methylene group of 
the anhydride does not react with benzaldehyde in presence of acetic 
anhydride in the same way as that of ethyl- and phenyl-thiocarb- 
amylglycollic anhydrides (compare Holmberg, A., 1912, i, 133), the 
only separable product of the reaction being benzylidene acetate. 

Diethylcarbamylglycollic acid, CO,H-CH,°0-CO-NEt,, prepared 


forms a colourless oil with a characteristic odour, 
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by the action of either bromine in alkaline solution or permanganate 
on diethylthiocarbamylglycollic acid, forms colourless needles, m. p. 
77°5—79°; the potassium, barium, and silver salts are described. 
The ethyl ester, C)H,;0,N, is a mobile liquid with a characteristic, 
fruity odour, b. p. 122—123°/10 mm., D7? 1:059 ni? 1-433, 
Attempts to prepare the amide of the acid resulted in the formation 
of an uncrystallisable, viscous product, which was not analysed. 
When heated in aqueous solution or in neutral, acid, or alkaline 


solution, the acid decomposes into glycollic acid, carbon dioxide, and 
amine. T. H. P. 


Electrolytic Reaction of Organic Sulphur Compounds. 
I. Thioamide Group. Moroox1 Marsurt and Erraro Asnipa 
(J. Tokyo Chem. Soc., 1919, 40, 147—156).—A compound like 
carbamide, containing the carbamyl] group, is known to react as an 
imino-compound. According to Werner, the iminocarbamic acid 
formula expresses the true nature of carbamide. Matsui previously 
showed (ibid., 30, 1157) that thioamide groups must be represented 
by.the imino-formula, RC(7NH)-SH. As a further proof for this 
contention, he and Ashida argue that if the thioamide group acts 
as an imino-acid, then electrolytic oxidation ought to produce a 
double sulphur compound, containing two groups of >C(:NH) and 
-SC(‘NH)-. Experimental results seem to confirm their hypo- 
thesis. To 1°32 grams of thiocarbamide in 106 c.c. of alcohol are 
added 4 c.c. of nitric acid (D‘1°'22). After passing a current of 
0°3 to 0°4 ampere for five hours, there appears at the positive 
platinum pole a white, needle-shaped compound, yielding 1°06 grams 
after repeated purifications. Analysis shows it to be dithioform- 
amidine dinitrate, [SC(7-NH)-NH,],,2HNO,. From acetylthiocarb- 
amide thev obtained dithiomonoacetvlformamidine. From mono- 
phenylthiocarbamide, H,N-C(7NPh)-S:S:C(7-NH)-NHA.,. is obtained. 
Thiobenzamide in alcohol is known to be oxidised by iodine to 
3:5-diphenyl-1:2:4-thiodiazole. By electrolytic oxidation, they 

—-(" 
obtained the identical compound, namely, oak. m. p. 90°, 
instead of the dithio-compound. In the same way, thioacetanilide 


yields CHi<Q>CMe. Although, thus, they failed to obtain 


dithio-compounds in the last two cases, still they believe that the 

reactions in every case could be explained only on the assumption 

that the thioamide group has the structure RC(7NH):SH. 
Cnremicat ABsTRACTS. 


The Catalytic Reduction of Hydrogen Cyanide. Sypnry 
Barrarr and Anan Francis Trriey (T., 1919, 115, 902-—907). 


New Method of Preparation of some Polynitro-aromatic 
Compounds. Marqueyrot and Lorierre (Bull. Soc. chim., 1919, 
liv], 25, 370—375).—For the preparation of compounds of the type 
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of trinitrophenol, the authors recommend that the nitration should 
be carried out in three stages. The phenol (4 mol.) is converted 
into p-phenolsulphonic acid, which is then diluted with water and 
poured into a cold aqueous solution of sodium nitrate, the product 
being sodium 2-nitrophenol-4-sulphonate. ‘To this solution, nitric 
acid (} mol.) is then added, a mixture of 2:4-dinitrophenol and 
sodium 2 :6-dinitrophenol-4-sulphonate being obtained. After cool- 
ing, the dinitrophenol is separated by filtration, and may be further 
nitrated, and to the filtrate more nitric acid (4 or 1 mol.) is added, 
and the liquid brought to the boil. By this means, very pure 
picric acid is obtained with a good yield. This procedure is of 
advantage in that practically no nitrous fumes are liberated, and 
but little more than the theoretical quantities of sulphuric and 
nitric acids are required. 

This method may be applied to commercial cresol. In the first 
stage, any o-cresol present yields o-cresol-5-sulphonic acid, the 
m-cresol gives m-cresol-6-sulphonic acid, and the p-cresol gives 
p-eresol-3-sulphonic acid. In the next stage, from these sulphonic 
acids are formed, respectively, the 3-nitro-derivative, a mixture of 
the 2-nitro- and 4-nitro-compounds, and the 5-nitro-derivative. In 
the third stage, the o- and pcresols will yield simply their 3 :5-di- 
nitro-derivatives, which are insoluble in water, and may be filtered 
off, whilst from the m-cresol there is obtained sodium 2 : 4-dinitro-m- 
cresol-6-sulphonate, which is soluble. The latter compound, when 
hoiled with nitric acid, gives trinitro-m-cresol. 

Tt is suggested that the nitrosulphonic acids of the three cresols 
may be separated through their potassium salts, sinee that from 
p-eresol is only sparingly soluble in water and is formed in the cold ; 
that from o-cresol is only sparingly soluble, and is not formed in 
the cold, but only at 50°; whilst that from m-cresol is soluble in 
water and is only formed at 60°. W. G. 


Preparation of 2 : 4-Dinitrophenol by Direct Nitration of 
Phenol. Marqusyxor and Lorierre (Bull. Soc. chim., 1919, [iv], 
25, 375).—If phenol is liquefied by the addition of 30 grams of 
water to 94 grams of the phenol, and this liquid is slowly added to 
a mixture of 400 c.c. of sulphuric acid (D 1-58) and 270 c.c. of nitric 
acid (D 1-33), kept well stirred, and cooled until the whole of the 
phenol is added, the temperature then being allowed to rise to 
100°, a yield of 71% of 2:4-dinitrophenol is obtained. W..G. 


Oxidation of Phenols. III. Polymerisation of Methylene- 
quinones to Cyclic Dehydrophenols. RupotF PumMereErR and 
Emit Cuersutiez (Ber., 1919, 52, [B], 1392—1402).—Dehydro-1- 
methyl-8-naphthol is decomposed when heated in xylene solution 
into 1-methyl-8naphthol and naphthamethylenequinone, which 
could not be obtained in the unimolecular state (A., 1915, i, 419); 
this substance has now been obtained in the form of sulphur-yellow 
crystals, m. p. 143° (corr.), and is shown to be formed by the con- 
densation of two molecules of the methylenequinone. It appears 

£** 
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to be dehydro-a8-dinaphthol-2-ethane (annexed formula), since it 
yields a monophenylhydrazone, shining platelets, 

Fe m. p. 233° (corr.), and is reduced by zinc dust and 
ki acetic acid to af-dinaphthol-2-ethane, m. p. 253° 
\/ | (corr.) (diacetyl derivative, monoclinic plates, m. p. 

GH, |  233—234° [corr.|), which is readily reconverted into 

3 | dehydrodinaphtholethane by oxidation with 

bx, | potassium ferricyanide in dilute alkaline solution. 
A — _ Dehydro-6-bromo-1-methyl-8-naphthol (/oc. cit.) 
( :0 is similarly decomposed by boiling xylene, yielding 
es bromomethylnaphthol and dehydrodibromodh- 

naphtholethane, yellow prisms, m. p. 177° (corr.). 

The latter gives a monophenylhydrazone, small, 
reddish-brown needles, m. p. 237—238° (corr.), and is reduced to 
6 : 6/-dibromo-aB-dinaphthol-2-ethane, needles, m. p. 275° (corr.), 
which is readily re-oxidised to the parent substance. 

Zincke’s tetrachloro-p-methylenebenzoquinone (A., 1903, i, 757) 
has been shown to be dehydrotetrachloro-p-cresol (loc. cit.) from a 
study of its power to oxidise quinol; this conclusion is now con- 
firmed by observations of its oxidising action on potassium iodide. 
Determinations of molecular weight in benzene show an almost 
complete dissociation of th double molecule either into the radicles, 
or, more probably, into tue methylenequinone and tetrachloro-p- 
cresol. 

The authors’ investigations lead them to consider that the true 
methylenequinones with an unsubstituted methylene group are 
exceedingly active substances which readily polymerise. They are 
therefore of the opinion that the seven compounds described as such 
in the literature are either quinol ethers or dehydro-substances, and 
that a methylenequinone with unsubstituted methylene group has 
not up to the present been isolated in the unimolecular condition. 


H. W. 


Oxidation of Phenols. IV. Constitution of the Dehydro- 
naphthols and Preparation of Dehydro-a-bromo-f-naphthol. 
Ruvotr Pummerer (Ber., 1919, 52, [B], 1403—1413).—The three 
following formule are possible for dehydro-1-methyl-8-naphthol 
(compare A., 1915, i, 418): 


ae we 

| | .* 

be le. dla" S\NZ/ 
Me O Me\. 


\ 
Me >5O 
( ¥ ¥ 
\A\7 \4\4 


(I.) (II) 


The first explains the ready union of the substance. with tri- 


ORGANIC CHEMISTRY. i. 441 


phenylmethyl, but is improbable by reason of the yellow colour of 
the substance and its instability towards permanganate in acetone 
solution at —40°. The decision between II and III cannot be 
made with phenylhydrazine, which behaves as a reducing agent. 
The author has therefore prepared an a-halogen-substituted 
dehydro-8-naphthol in which, according to II, two halogen atoms 
must be loosely combined, whilst, according to III, only one is in 
loose combination. Dehydro-a-bromo-B-naphthol, m. p. 115—116°, 
is prepared by the action of tetrachlorodehydro-pcresol on 1-bromo- 
B-naphthol ; it contains only one reactive bromine atom, since it is 
hydrolysed in aqueous-alcoholic solution to B-naphthaquinone and 
1-bromo-8-naphthol, and is reduced by stannous chloride probably 
to a!-bromo-B-hydroxy-aB!-dinaphthyl ether, m. p. 135°5-——136°5° 
(corr.), in which the a-position adjacent to the hydroxyl group 
must be occupied, since it does not yield an azo-dye with benzene- 
diazonium chloride. The dibromo-compound must therefore have a 
constitution analogous to that expressed by formula IT. 

B-Hydroxy-aB/-dinaphthyl ether is obtained, amongst other pro- 
ducts, by the dehydrogenation of B-naphthol by potassium ferri- 
cyanide in alkaline solution (compare following abstract) ; the first 
product is probably dehydro-8-naphthol, the keto-form of which is 
not stable and passes into the corresponding enolic form. 

The constitution of dehydro-oxydinaphthalene oxide (Pummerer 
and Frankfurter, A., 1914, i, 714) is further discussed. It readily 
decolorises potassium permanganate, and hence cannot be an 
aromatic peroxide ; the diketo-formula is also impossible, for reasons 
previously given, so that there remains only the annexed formula. 

When treated with benzoyl per- 

A\/\. oxide (subsequent abstract), it 

‘O absorbs two atoms of oxygen, yield- 

iS ae cil A\Z\7 mg a compound which is termed a 
ad {? © B-peroxide (IV), to distinguish it 
er Pe from the a-peroxide (V) obtained 

| : | with oxygen. The Aderivative is 
af? “Pe sharply distinguished from the 
a-compound by its stability towards 

permanganate in pyridine solution and by the lemon-yellow colour 


o——@ 
HL 7 
a4 ae A\7\ 
vy? oo” YY 
YY wy" 
vy, ww, vy, ad 
(IV.) 
common to all O-derivatives of hydroxydinaphthalene oxide, 


whereas the C-derivative (a-peroxide) is pale brown. The §-per- 
‘+k 9 
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oxide can only be obtained from the solid dehydro-substance ; solu- 
tions of the latter, even when concentrated, are rapidly decolorised 
by benzoyl peroxide without separation of the B-peroxide, whilst 
the a-peroxide is contained among the products, its formation being 
primarily due to the dissociation of the dehydro-substance into its 
component radicles (Pummerer and Frankfurter, Joc. cit.); the 
possible tautomerism of the latter is again discussed, and the hypo- 
thesis advanced previously (loc. cit.) satisfactorily explains the more 
recent phenomena. H. W. 


Oxidation of Phenols. V. Formation of £-Hydroxy- 
af’-dinaphthyl Ether by the Dehydrogenation of 8-Naphthol. 
Rupotr PumMERER and Emit Cuersutiez (Ber., 1919, 52, [2], 
1414—1415. Compare preceding abstract).—Oxidation of a solu- 
tion of B-naphthol in the requisite quantity of aqueous sodium 
hydroxide solution by means of aqueous potassium ferricyanide 
leads to a mixture of products from which B-hydroxy-a§’-dinaphthy] 
ether, colourless needles, m. p. 196°, can be isolated in small 


amount. . H. W. 


Oxidation of Phenols. VI. Dehydro-oxydinaphthalene 
Oxide and Colorimetric Observations of its Dissociation 
into Radicles. Rupotr Pummerer and Fritz Franxrurrer (Ber, 
1919, 52, [B], 1416—1420. Compare preceding abstracts).—The 
B-peroxide of dehydro-oxydinaphthalene oxide is prepared by the 
action of a concentrated solution of benzoyl peroxide in benzene on 
dehydro-oxydinaphthalene oxide at the ordinary temperature; it 
forms lemon-yellow, microscopic prisms, m. p. 210° (corr. ; decomp.), 
which are reduced by zine dust and acetic acid to hydroxydi- 
naphthalene oxide; the latter is also obtained by reduction of the 
a-peroxide. 

The dilutions at which dehydro-oxydinaphthalene oxide is com- 
pletely dissociated into its radicles have been colorimetrically 
estimated for a number of solvents (chloroform, benzene, xylene, 
ethyl ether, ethyl acetate, carbon disulphide, nitrobenzene) ; the 
dielectric constant of the solvent appears to have little influence on 
its dissociating power. mH. W. 


Compounds of Arsenic Acid and Catechol. R. F. Weintanp 
and Joser Hernzier (Ber., 1919, 52, [B], 1316—1329).—Catechol 
semiarsenate, AsO(O-C,H,°OH),,4H,O, m. p. about 103° after 
softening at 60°, is readily obtained in large, colourless crystals 
when concentrated aqueous solutions of arsenic acid and catechol 
in molecular proportions varying from 1:3 to 1:3 are mixed. It is 
slowly hydrolysed in dilute aqueous solutions, more readily in the 
presence of acids, and is not decomposed by short heating with 
alkalis. It is stable in diffused light, but darkens on exposure to 
direct sunlight. It forms beautifully crystalline salts, in which it 
appears to function as a monobasic acid as far as the experimental 
evidence at present shows. When titrated with alkali in the 
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presence of phenolphthalein, the colour change occurs after addi- 
tion of exactly one equivalent of base, with methyl-orange at a 
slightly earlier stage; the acid thus appears to be weaker than 
arsenic acid. The salts are generally prepared by the addition of 
the base or of a suitable salt of the metal to a concentrated aqueous 
solution of the acid. The following salts are described: ammonium 


salt, | A80(0-0,4,-0), | FF plates; potassium salt, plates or rods ; 


sodium salt (2H,O), rods, anhydrous, prisms; saver salt, minute 
crystals, very sparingly soluble in water and not sensitive to light; 
magnesium salt (83H,O) ; calcium salt (8H,O); barium salt (8H,O) ; 
zine salt (8H,O); ferrous salt (8H,O); mckel salt (SH,O); cobalt 
salt (8H,O). With the exception of the barium compound, the 
salts generally crystallise in cubes. The estimation of water of 
' erystallisation is rendered a little uncertain by the difficulty of dry- 
ing the substances without decomposition. 

If a considerable excess of catechol is used in the preparation of 
the ammonium or potassium salts, compounds of the formula 
3[AsO(O-C,H,°O),|/K(NH,)H»,C,;H,(OH), are obtained ; catechol is 
liberated when they are dissolved in hot water, and primary catechol 
arsenates are formed. 

Another ammonium salt, which appears to have the composition 
3[AsO(O-C,H,°O),|/H;,7NHg, is also described, but the exact 
analysis is difficult, as it loses ammonia at the ordinary temperature. 


H. W. 


The Reduction of alloCinnamic Acid and Coumarin. 
Yasuntko ASAHINA and Arsusui Fusita (J. Pharm. Soc. Japan, 
1919, No. 444, 97—-109).—By reduction of methyl allocinnamate 
with sodium amalgam, phenylpropionic acid (43%), By-diphenyl- 
adipic acid, m. p. 175° (6%), and the corresponding tso-acid, m. p. 
75° (3%), were obtained as their methyl esters. Henle (A., 1906, 
i, 669), using aluminium amalgam, obtained 55%, 8—9%, and 
4—5%, respectively, of the same compounds by reduction of methyl] 
cinnamate. This shows that a//ocinnamic and cinnamic acids yield 
essentially the same reduction products. Sodium amalgam is a 
better reducing agent than aluminium amalgam, since it reacts 
more rapidly, and the precipitation of aluminium hydroxide is 
avoided. Coumarin, as a derivative of allocinnamic acid, yields 
bimolecular reduction products. Dyson (T., 1887, 51, 68) obtained 
from salicylaldehyde and sodium succinate a dicoumarin, 


oun HOH, P tg OH, 


which he reduced to dihydrocoumarie acid, 
fCH(CO,H)-CH,°C,H,-OH |,, 

and to dihydrocoumarin, m. p. 222—224°. Fries and Fickewirth 

(A., 1908, i, 822) obtained, by reduction of coumarin and dehydr- 

ation of the resulting tetrahydrodicoumaric acids, two tetrahydro- 

dicoumarins, m. p. 284° and 256° respectively. The former they 
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designated a, the latter 8, and to the acids they assigned the Dyson 
dihydrocoumaric acid formula shown above. This formulation is 
incorrect ; two coumarin nuclei must necessarily unite in the B-posi- 
tion, whereas Dyson’s dihydrocoumarin is linked in the a-position. 
Its reduction products are derivatives of succinic acid, whilst the 
products of direct reduction of coumarin are By-disubstituted adipic 
acids. This was established experimentally by repeating Fries and 
Fickewirth’s preparation of the tetrahydrocoumarins, which were 
obtained with m. p. 284° and 256°, just as described by those 
authors, and comparing them with reduction products of dicoumarin 
prepared as described by Dyson. The latter process yielded two 
dihydrocoumarins, m. p. 243° and 248° respectively, but when 
mixed they had m. p. 222—224°. It was evidently this mixture 
which Dyson obtained. Neither is identical with either of the 
tetrahydrocoumarins of Fries and Fickewirth. It is therefore pro- 
posed to call Dyson’s compound a-dicoumarin, and the two deriv- 
atives (of which he had the mixture) a and §-tetrahydro-a- 
dicoumarin. The tetrahydroderivatives of Fries and Fickewirth 
are, then, to be considered as derivatives of an unknown 
B-dicoumarin. CremicaL ABSTRACTS. 


The Acylsemicarbazides and the Acylhydroxamides 
(Rectification). J. Boveaurr (Bull. Soc. chim., 1919, [iv], 25, 
384—386).—As a result of further analyses, the author now finds 
that the compounds obtained by the action of iodine and sodium 
carbonate on the semicarbazones and oximes of a-ketonic acids, and 
previously described as acylsemicarbazides and acylhydroxamides 
(compare A., 1916, i, 764, 765 ; 1917, i, 417, 688, 694), do not possess 
the constitution then assigned to them. Instead of a molecular 
composition, R-CO-NH-NH-CO-NH,, as given to the acylsemi- 
carbazides, the elements of a molecule of water should be deducted, 
giving an empirical formula R-C,H,ONg, the constitution of which 
has not been elucidated. Similarly, where the acylhydroxamides 
were assigned the constitution R-CO-NH-OH, the formula should 
now be written R-CON, and their constitution is considered to be 


either fPh-GPh It has been shown that the 


No-oN 


so-called acylhydroxamide obtained from phenylglyoxylic acid is 
identical with diphenylglyoxime peroxide. W. 


Truxillic Acids and Truxones. R. Sroermer and G. Forrster 
(Ber., 1919, 52, [B], 1255—1272)—The recent publication of 
Stobbe (this vol., i, 329) has induced the authors to describe a series 
of experiments which are still partly unfinished. 

alloCinnamie acid is transformed by the light of a quartz lamp 
into B-isotruxillic acid; in sunlight, the same acid is also formed. 
occasionally accompanied by a-truxillic acid. Depolymerisation of 
B-isotruxillic and atruxillic acids occurs when solutions of their 
sodium salts are exposed to the light of a quartz lamp, trans- and 
allo-cinnamic acids being formed from the former acid, cinnamic 
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and, possibly, allocinnamic and y-truxillic acids from the latter 
acid. Attempts to polymerise crotonic, fumaric, B-phenylcinnamie, 
and cts- or trans-p-methoxycinnamic acids by sunlight were un- 
successful ; B-methylcinnamic acid, however, gave dimethyltruxillic 
acid, m. p. 217—218°. 

a-Truxone, m. p. 293°, is conveniently prepared by the action of 
aluminium chloride on a solution of a-truxillyl chloride in carbon 
disulphide; the dioxime, m. p. above 300°, is converted by methy| 
sulphate into the dimethyl ether, m. p. 214°. The molecular weight 
of the latter has been determined in benzene solution, and the 
results confirm the formula, (C)H,O)., for truxone. -y-Truxillic 
acid could not be converted into a truxone by sulphuric acid, but 
yielded a-truxone with aluminium chloride; B- and 5-isotruxillic 
acids were either unchanged or merely sulphonated by sulphuric 
acid. 

a- and y-Diphenyltruxones are prepared by the action of fuming 
sulphuric acid on §-phenylcinnamic acid or f-hydroxy-f-pheny!- 
hydrocinnamic acid, and are separated by fractional crystallisation 
from acetone or from a mixture of alcohol and acetic acid; the 
former crystallises in rods or plates, m. p. 253°, whilst the latter 
has m. p. 224°, and is converted when heated at about 225° into 
the a-derivative. The following derivatives are described: 
a-diphenyltruzone monoxime, six-sided crystals, m. p. 273°5° 
(methyl ether, colourless needles, m. p. 208°); a-diphenyltruxone 
dioxime, needles, m. p. 262°; y-diphenyltruzone monozime, needles, 
m. p. 235° (methyl ether, m. p. 170°); y-diphenyltruxone dioxime, 
m. p. 270°5—271°. The hydroxylamino-group is readily removed 
by treatment of the oximes with alcohol at 100°, the corresponding 
truxones being regenerated. a-Diphenyltruxone monophenylhydr- 
azone forms yellow crystals, m. p. 153—154°, whilst the monophenyl- 
hydrazone of the y-compound has m. p. 128—129°. Attempts to 
reduce the truxones completely by Clemmensen’s method, by sodium 
amalgam, zine and acetic acid, or zinc and potassium hydroxide 
were unsuccessful, the process coming to an end with the produc- 
tion of the diol. In these circumstances, y-diphenyltruxone yields 
a-diphenyltruzandiol ; isomerisation is not induced by hydrochloric 
acid or potassium hydroxide alone, so that the nascent hydrogen 
appears to have an isomerising as well as a reducing action. 
a-Diphenyltruxandiol has m. p. 234°5°; the monoacetate (possibly 
not quite pure) melts at 235—-237°, the diacetate at 215—216°. 
The a- and y-diphenyltruxanes were, however, prepared from the 
corresponding truxones by the action of hydrazine and sodium 
ethoxide; the former has m. p. 201—202°. +-Diphenyltruxone 
dihydrazone forms small crystals, m. p. 254°, and is converted by 
sodium ethoxide into a mixture of adiphenyltruxane and 
y-diphenyltruxane, m. p. about 169—171°, but the latter could 
not be prepared in the pure condition on account of lack of 
material. The latter is completely converted into the a-isomeride 
when heated for five hours at a temperature slightly above its melt- 
ing point. H. W. 
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Constitution of Bile Acids. II. Dehydrocholanic Acid. 
W. Borscue (Ber., 1919, 52, [B], 1353—1365. Compare Borsche 
and Rosenkranz, this vol., i, 276).—Further experiments with 
dehydrocholanic acid lead the author to adopt Schenk’s view of its 
constitution, and thus to consider it as a triketocarboxylic acid con- 
taining the -CO-CH, group; all attempts to identify the presence 
of an aldehydic group were unsuccessful, whilst it has been found 
possible to condense the substance with aromatic aidehydes, thus 
obtaining conclusive evidence of the presence of the -CO-CHg group. 
One of the carbonyl groups of dehydrocholanic acid is more reactive 
than the remaining two, and thus gives rise to acetals when the 
acid is esterified, whilst also it is the first to suffer reduction; the 
compound thus formed, which was previously described as deoxy- 
dehydrocholanic acid, is now designated B-dehydrodeoxycholanic 
acid, to avoid confusion with the primary preduct of the oxidation 
of deoxycholanic acid. 

Methyl dehydrocholanate, Cy;HyO;, is prepared by the esterifica- 
tion of dehydrocholanic acid in the presence of a considerable 
amount of hydrogen chloride or sulphuric acid; it crystallises in 
silky needles, m. p. 241—242°, which are very sparingly soluble in 
methyl alcohol. It forms a trioxime, leaflets, m. p. 265—266°, and 
a triacetyl derivative, which gradually melts from about 60°. 
Methyl dehydrocholanate dimethylacetal, Cs,;Hy:O;, is formed by 
treating the ester or the acid with methyl alcohol containing 1% 
of hydrogen chloride or 3% of sulphuric acid ; it forms long needles, 
m. p. 140°, and is freely soluble in warm methyl alcohol. It is 
reconverted into the ester by concentrated methyl-alcoholic solu- 
tions of mineral acids, and is hydrolysed to dehydrocholanie acid by 
alkali. With hydroxylamine, it gives the trioxime of methyl 
dehydrocholanate. The acetal nature of the substance is proved 
by the fact that methyl alcohol is readily eliminated when it is 
heated, and that it yields an enol ether, C.,H..O;, colourless leaflets, 
m. p. 173—174°, b. p. 333—334°/16 mm. Methyl-alcoholic 
potassium hydroxide solution converts it into dehydrocholanic acid, 
whilst hydroxylamine transforms it into the trioxime of methyl 
dehydrocholanate. It readily absorbs bromine, but methyl bromide 
appears to be eliminated simultaneously. A similar substance, 
m. p. 170—172° (decomp.), appears to be formed by the action 
of a 2% solution of sulphuric acid in ethy! alcohol on dehydro- 
cholanic acid, but the product is readily converted into ethyl 
dehydrocholanate, m. p. 221°. 

B-Deoxydehydrocholanic acid, needles, m. p 176°, is prepared 
mixed with unchanged acid, and cholanecarboxylic acid hy the 
reduction of dehydrocholanic acid by amalgamated zine and hydro- 
chlorie acid: it erystallises also with 1H.0, m. p. 115°. The ethyl 
ester crystallises in colourless needles, m. p. 152 -153°, and yields 
a diorime, pearly leaflets, m. p. 242° (decomp.). 

Cholanecarboxylic acid, m. p. 160°, is obtained in 55—60% yield 
bv the reduction of dehvdrocholanic acid by Clemmensen’s method. 
The following derivatives have been prepared: ethy/ ester, colour- 
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less, coarse needles, m. p. 92°; chloride, m. p. 128°; amide, minute, 
hexagonal prisms, m. p. 75°.  W. 


Preparation and Uses of Semi-oxamazide. L. G. Rapcuirre 
(Perfumery and Essen. Oil Rec., 1919, 10, 39—42).—During a 
study on certain aromatic aldehydes, it became necessary to pre- 
pare their semi-oxamazones, and preliminary thereto the requisite 
semi-oxamazide. Detailed descriptions are accordingly given for 
the preparation of ethyl oxalate, oxamethane, and the finished 
reagent. Many of the semi-oxamazones described had been pre- 
viously prepared by Kerp and Unger (A., 1897, i, 269), and include 
those of benzaldehyde, jtoluic, p-tsopropylbenzoic, anisic, cinnamic, 
salicylic and phenylacetic aldehydes, vanillin, piperonal, citral and 
furfuraldehyde, acetophenone, phenyl ethyl ketone, styryl methy! 
ketone, benzophenone, and menthone. CHEMICAL ABSTRACTS. 


A New Method of Obtaining Bicyclic Ketones. Firix 
TaBoury and Marcet Gopcuot (Compt. rend., 1919, 169, 62—64). 
—cycloPentanone and cyclohexanone and their homologues are 
readily converted into unsaturated bicyclic ketones when their 
vapours are passed over calcium hydride. Calcium carbide is not 
so satisfactory a condensing agent, only giving a good result with 
cyclopentanone out of the four ketones examined. Ww. @. 


Synthesis of Ketimines by Catalytic Methods. Gerorcrs 
Micnonac (Compt. rend., 1919, 169, 237—-239).—It has been 
found possible to prepare certain ketimines by passing the vapour 
of the ketone, along with ammonia, over thorium oxide at 
300—400°, the temperature varying with the ketone used. This 
method is not applicable to purely aliphatic ketones, owing to the 
readiness with which their ketimines undergo condensation. 
Successful results were obtained with acetophenone, propiono- 
phenone, and benzophenone, but only a very small yield was 
obtained from cyclohexanone. W. G. 


Hydrogenation of Piperonal Ketone and of Dipiperonal 
Ketone. Vavon and FaiLiesin (Compt. rend., 1919, 169, 65—67). 
—The method with platinum black previously described (compare 
A., 1914, i, 694) may be used satisfactorily for the hydrogenation 
of piperonal and dipiperonal ketones. In the latter case, the reac- 
tion takes place in two stages, giving first dihydroyiperonal ketone, 


CH,<O>0,1,-CH:CH-CO-CH,-CH,-C,H, <p >CH,, m. p. 99°, 
and then the fully saturated ketone, CO(CH,-CH,*C,H,<0>CHy)s, 


m. p. 55°. Both the yellow and the white forms of piperonal 
ketone, as described by Haber (compare A., 1891, 704), on 
hydrogenation give the same saturated ketone, m. p. 51°, b. p. 
168°/13 mm., giving an oxime, m. p. 98°, and a semicarbazone, 
m. p. 166°. The authors consider that the yellow form, m. p. 107°, 
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as described by Haber, is but an impure specimen of the white 
form, m. p. 111°. W. G. 


Alcoholysis of Balsams. Ernest Fourneau and Mario 
Crespo (Bull. Soc. chim., 1919, [iv], 25, 386—389).—The process, 
which consists in boiling the balsam for six hours with an equal 
weight of ethyl alcohol containing 3% of hydrogen chloride, neutral- 
ising the product with sodium carbonate, and distilling off the esters 
and alcohols in steam, does not attack the resins. The esters and 
alcohols are separated by fractional distillation. The results 
indicate that the balsams are a mixture of cinnamyl and benzyl 
cinnamates and benzoates in varying proportions, and resins. 


W. G. 


The Action of Sulphuric Acid on Colophony. Ap. Grin 
(Chem. Umschau Fett. Ind., 1919, 26, 77—79).—When colophony 
is mixed with light petroleum and treated with sulphuric acid for 
several hours at —5°, the sulphuric acid combines with the double 
bond of the abietic acid, 

C19 Ho9*CO.H + H,SO, = SO,H*O-C,,H59°CO,H, 

and on boiling the sulphuric acid ester with water, it is decomposed 
with the formation of a hydroxy-acid (a) or its inner ester (b): 

(a) SO,H-O-C,,.H,,*CO,H + H,O = H,SO, + OH-C,.H.*CO.H, 

(b) 2S0,H-O-C,,H,,°CO.H + H,O =2H,SO, + 

OH 'C gH y9°CO-O°C, 9H 49*CO.H, 

or a mixture of the two products. From the acid value and acetyl 
value of the product obtained in one experiment, it was calculated 
that it consisted of 64°1% of the inner ester, 26°5% of unaltered 
abietic acid, and 9°4% of unsaponifiable matter. LEsterification of 
colophony with sulphuric acid in the presence of methyl alcohol, 
and decomposition of the product by boiling with water, yields only 
the methyl ester of abietic acid, with not more than a trace of 
hydroxy-acid. The methyl ester absorbs only two molecules of 
halogen when treated with Wijs’ iodine chloride solution, whereas 
the free abietic acid absorbs three molecules. [See also J. Soc. 
Chem. Ind., 1919, 589a.]} C. A. M. 


Researches on Chlorophyll. XXV. Phytol. II. Ricnarp 
WittsTitTTer, Orro Scuuppii, and Erwin W. Mayer (Annalen, 
1919, 418, 121—147).—The supposed difference between the oxida- 
tion products of crude and distilled phytol (compare Willstitter, 
Mayer, and Hiini, A., 1911, i, 144) is found-to be non-existent, 
a- and B-phytols containing the double linking in the same position. 
After distillation, phytol does, however, lose water the more readily, 
especially when heated with phthalic anhydride or acetic acid, 
probably owing to the existence of two geometrically isomeric forms 
of the alcohol. The purest preparations of the ketone, obtained by 
oxidising phytol, have compositions agreeing well with the formula 
C,;Hy»O, but they all contain oxygen-rich admixtures, which are 
most persistently retained. Repeated conversion of the ketone into 
its 1-naphthylhydrazine-4-sulphonic acid derivative, followed by 
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crystallisation and hydrolysis, yields a purified product, the formula 
of which is most probably C,,H;,O. The action of ozone or chromic 
acid on this product gives, not a lower ketone, but simply admix- 
tures of increasing oxygen content. The fatty acid occurring with 
the ketone, and also formed from the latter on oxidation, has not 
the formula formerly assumed, namely, C,,H,,O,, but is most prob- 
ably C,,H3;,0,. Phytol therefore contains the double linking 
between the third and fourth carbon atoms, and phytenic acid, 
which is readily converted into an isomeric lactone, should possess 
the formula C,,H3,;*CMe:CMe°CO,H, since Fichter, Kiefer, and 
Bernouilli’s results (A., 1910, i, 88) show that alkyl groups in the 
a- and f-positions produce instability of the Al-acids towards 60% 
sulphuric acid, being transformed thereby completely into lactones. 

The hypothetical structure suggested for phytol by Willstitter, 
Mayer, and Hiini (loc. cit.) thus becomes improbable, the occur- 
rence of derivatives with branched carbon atom chains and of none 
with normal chains among the oxidation products indicating com- 
plex branching of the carbon atom skeleton of phytol. 

The purification or isolation of ketones or aldehydes by converting 
them into derivatives which contain an acidic group, and hence 
yield salts capable of crystallisation, is illustrated by various 
examples. 

Thus, methyl-ethyl-ketone-phenylhydrazone-m-carborylic acid, 
C,,H,,0O.N,, obtained by the action of m-hydrazinobenzoic acid on 
the ketone, crystallises in plates, m. p. 143°. Methyl-hexyl-ketone- 
phenylhydrazone-m-carboxylic acid does not crystallise, but its 
ammonium salt, C,;H,;O.Ng, crystallises in bundles of leaflets, m. p. 
151°. Methyl-nonyl-ketone-phenylhydrazone-m-carborylic acid 
forms spherical, crystalline aggregates, m. p. 93°, but is unstable; 
its ammonium salt, C,,Hs,0,N;, crystallises in colourless leaflets, 
m. p. 146—147° (frothing). Methyl-stearyl-ketone-phenylhydr- 
azone-m-carborylic acid, Cy,H,y,O,N,, forms spherical, crystalline 
nodules, m. p. 83—84° (decomp.), and its ammonium salt, which 
crystallises in leaflets, m. p. 136° (decomp.), is, like the compounds 
described above, converted quantitatively into the ketone by boil- 
ing 17% sulphuric acid. Carvone-phenylhydrazone-m-carborylic 
acid, Cy,Hy0.N>, separated from commercial carvone mixed with 
four times its quantity of limonene, forms rhombic plates, m. p. 
158°. Methyl-nonyl-ketone-\-naphthylhydrazone-4-sulphonic acid 
gives a crystalline sodium salt, m. p. 250—252° (decomp.). MethyI- 
suecinic-acid-1-naphthylhydrazone-4-sulphonic acid, obtained by 
hydrolysing the ketone-1-naphthylhydrazone-4-sulphonic acids by 
means of methylsuccinic acid, forms a potassium salt, 

C,,H,,0,N,.SK + $H,0, 
which crystallises in yellow leaflets, loses its water of crystallisation 
at. 100—110°, and has m. p. 203—204° (decomp.). 

When treated with potassium 1-naphthylhydrazine-4-sulphonate, 
the ketone obtained by oxidising phytol by means of either ozone 
or chromic acid gives a potassium salt, C,,H,,O,N,SK, which 
crystallises in slender, white needles sintering at 140°, m. p. 
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164—165° (decomp.). The ketone yields a _ semicarbazone, 
CigH3,ONg, m. p. 66°0—67°. The pure ketone, C,,H,,O, obtained 
by hydrolysis of either the above potassium salt or the semicarb- 
azone, contains 3—4% of the enolic modification, and forms a colour- 
less, mobile liquid, b. p. 175—175°5°/11 mm., D{ 0°844, D? 0-834, 
np 1°44516. its ovtme, CyzH;,ON, is a colourless, viscous oil, b. p. 
201°6—202°/9 mm., D{ 0°879. The alcohol, C,,H3,0, obtained by 
reducing the’ ketone by means of sodium and alcohol, forms a 
viscous oil, b. p. 176—177°5°/10 mm., D{ 0°847, Di? 0°837, 
ny 1°45037. When heated with phosphoric oxide, this alcohol gives 
the olefine, C),Hg,, b. p. 288—291°/719 mm., 153—155°5°/10 mm., 
D? 0°790, which in acetic acid solution is converted by platinum 
and hydrogen into the corresponding paraffin, C,,H,, b. p. 
161—162°/15 mm., Dj 0-794, Di 0°780, xj 1.43763. This paraftin 
is not identical with the saturated hydrocarbon previously described 
as a product of the fractional distillation of the crude ketone. The 
formation of the hydrocarbon, C,;,Hg, b. p. 131—132°/13 mm., 
249—250°/718 mm., as a by-product of the hydrolysis of phytol 
ozonide is confirmed. 

The action of ozone on the ketone in ethyl chloride solution yields 
the peroxide, C,,H,,0., as an oil, D{ 0°899, D7 0-885, with a 
piercing odour. A considerable part of the oxygen taken up is lost 
when the peroxide is distilled, even under diminished pressure. It 
gives an intense reddish-brown coloration with titanium sulphate 
and liberates iodine, but not in the calculated proportion, from acid 
or neutral potassium iodide solution. Even the most active 
reducing agents convert the peroxide, not into the original ketone, 
but into products containing more oxygen than this; from these 
products or from the peroxide itself, the pure ketone may, how- 
ever, be obtained by way of the semicarbazide. Similar behaviour 
is exhibited by methyl nonyl ketone peroxide, C,,Ho.0., which 
forms a colourless oil of piercing odour. 

The oily, fatty acids formed together with formic acid by oxidising 
phytol in various ways, by oxidising the ketone, C,,H,,0, by means 
of either chromic acid or alkaline bromine solution, or by boiling 
the ozonide of the hydrocarbon, C,;H,,, apparently range in formula 
from C\gH3,0, to C;H,.0.. The ozonide yields also a hydrocarbon, 
C,,Hap(?), b. p. 114—117°/11 mm., 241—244°/723 mm., and this, 
when oxidised, gives a mixture of carboxylic acids and a carbony! 
compound, (% ketone), C,.H,,0, which is a mobile liquid, b. p. 84°/ 
14 mm., 188—189°/726 mm., with the odour of lemons, and forms 
a semicarbazone, m. p. 121—123°. 

Fractionation of the acids formed on degradation of the olefine. 
C,,H,,, and purification by means of the silver salt, m. p. 191-—193°, 
gives mainly the acid, C,,H,.0,, b. p. 201—204°/13 mm., D{ 0-901, 
D? 0:887, »? 1:44967; the corresponding amide, C,,H..ON. forms 
leaflets, m. p. 46°5—48°5°. , 


8-Homochelidonine. Kansiro Momoya (J. Pharm. Soc. Japan, 
1919, No. 444, 110—118 and 6—8).—Protopine and f-homo- 
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chelidonine, occurring in the alcoholic extract of the roots of 
Macleya cordata, are best separated: by means of dilute aqueous 
ammonia. At 13°, the solubility of protopine in 1% aqueous 
ammonia is 1°15 grams per litre, whilst that of B-homochelidonine 
is 60 grams per litre. Still further purification is possible through 
the hydrochlorides ; 100 c.c. of water at the ordinary temperature 
dissolve 14°5 grams of B-homochelidonine hydrochloride, but only 
0°7 gram of protopine hydrochloride. 

B-Homochelidonine yields two crystalline compounds with methyl 
iodide, one (1H,O), easily soluble, m. p. 198°, the other (3H,O), 
sparingly soluble, m. p. 211°. With methyl sulphate, it yields a 
methosulphate (3H,O), m. p. 215°. With mercuric acetate, it 
yields a new base, dehydro-B-homochelidonine, which melts at 136°, 
re-solidifies, and melts again at 203—204°. It is optically inactive, 
dissolves in ethyl alcohol and in chloroform, but is sparingly soluble 
in water. By oxidation with potassium permanganate, it yields 
m-hemipinic acid and an acid, C,,H,,0,;N, which was not further 
studied. CuemicaL ABSTRACTS. 


Cinchonidine. E. Licer (Compt. rend., 1919, 169, 67—70).— 
With hydrobromic acid (D 1°5), cinchonidine yields hydrobromo- 
cinchonidine hydrobromide, m. p. 95°. When heated for forty- 
eight hours with 50% sulphurie acid, cinchonidine gives hydrory- 
dihydrocinchonidine, CipH,O,No, m. p. 242—243° (corr.), 
[a],, —101-7° (in alcohol), giving a diacetyl derivative. Itis formed 
by the addition of the elements of water to the grouping CH,:CH- 
to give the grouping CH,-CH(OH)-. When heated with 70% 
sulphuric acid at. 115° for ten hours, hydroxydihydrocinchonidine 
yields apocinchonidine and 8-cinchonidine, thus differing from the 
oxydihydrocinchonines, which give cinchonigine, cinchoniline, and 
apocinchonine. Based on these observations, the author suggests 
for hydroxydihydrocinchonidine and a- and B-hydroxydihydro- 
cinchonines the constitutions indicated in formule I and II 
respectively, where Q represents the quinoline residue: 


CH CH 
HO-CHMe-HC/ on on) CH, H 0F¢ )\CH-CHMe-0H 


+o CH(OH)'Q 4H, a 4 /CH-CH(OH)Q 


s (II.) 
W. G. 


Constitution of Cytisine. Ernst Spirn (Monatsh., 1919, 40, 
15—33).—The author discusses previous publications on the con- 
stitution of cytisine (Partheil, A., 1893, 1, 119; 1894, i, 558; 1895, 
i, 119, 254; Freund and Friedmann, A., 1901, i, 288; Freund, A., 
1904, i, 263; Freund and Horkheimer, A., 1906, i, 302), more par- 
ticularly those of Ewins (T., 1913, 108, 97) and Freund and Gauff 
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(Arch. Pharm., 1918, 256, 33). The author shows (following 
abstract) that the cytisoline- obtained by Freund by the action 
of hydriodic acid and red phosphorus on cytosine is 2-hydroxy-6 : 8- 
dimethylquinoline. As regards the presente or absence of the 
quinoline ring in the cytosine molecule, the assumption that the 
pyridine or benzene nucleus of cytisoline arises by extension of a 
five-membered ring is an improbable one; further, van de Moer’s 
reaction (A., 1891, 946; also Gorter, A., 1896, ii, 344) indicates 
distinctly the presence of an a-pyridone residue in cytisine. The 
6- and 8-methyl groups of cytisoline may exist in the same positions 
in cytisine, or, as Ewins suggested (loc. cit.), that in the 6-position 
may have arrived by migration during the conversion of cytisine 
into cytisoline. The oxygen atom most probably occupies corre- 
sponding places in the two molecules. In cytisine, the oxygen atom 
exists in the form of neither hydroxyl, nor normal keto-group, nor 
as a bridge; the assumption that it occupies the same position as 
in cytisoline renders probable its occurrence as an acetylamino- 
carbonyl group, as in a-pyridone. Since cytisine exhibits marked 
resistance towards reducing agents, the assumption is justified that 
the two double linkings form a conjugated pair in a single ring. 

On the basis of the above considerations, the fourteen possible 
structures for the cytisine molecule are discussed, the decision in 
favour of the annexed formula resting on the apparent formation 

of isovaleric acid by the action of 

CH,*CHMe barium permanganate on cytisine; 

CH, this action is to be investigated 

further when a larger supply of 

cytisine is available. The similarity 

of this structure to that of leucine, 

which frequently occurs free in the 

Papilionaceae, suggests that this amino-acid may be the parent 
substance of the cytisine. 

Van de Moer’s reaction is given by a number of derivatives of 
2-pyridone, especially with 1-methyl-2-pyridone, and also, though 
less intensely, with 1-methyl-2-quinolones and 1-methy]-2-hydroxy- 
quinolines. The reaction is also shown by 2-hydroxyquinoline, 
2-hydroxy-6-methylquinoline, 2-hydroxy-8-methylquinoline, 2-hydr- 
oxy-6 : 8-dimethylquinoline, 2-keto-1 : 6-dimethyl-1 : 2-dihydro- 
quinoline, 2-keto-1 :8-dimethyl-1:2-dihydroquinoline, and 2-keto- 
1 : 6 : 8trimethyl-1:: 2-dihydroquinoline. Negative results are 
obtained with hydrocarbostyril, its 1-methyl derivative, and 4-hydr- 
oxyquinoline. 

1-Methylhydrocarbostyril, C;H,ONMe, prepared from carbostyril, 
sodium methoxide, and methyl sulphate, forms an oil, b. p. 
165—166°/13 mm., and is difficult to demethylate by means of 
hydriodic acid. 

Zerewitinov’s method of estimating active hydrogen gives with 
cytisine an amount of methane corresponding with one atom of 


active hydrogen, a similar result being obtained with cytisoline. 
2 eS 
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Synthesis of Cytisoline. Ernst Spira (Monatsh., 1919, 40, 
93—128).—Cytisoline (Freund, A., 1904, i, 263) is proved to be 
2-hydroxy-6 :8-dimethylquinoline (compare Ewins, T., 1913, 108, 
97) by the following method. The additive compound obtained by 
warming 6:8-dimethylquinoline with methyl sulphate is oxidised 
by potassium ferricyanide and aqueous sodium hydroxide solution 
to 2-keto-1 :6:8-trimethyl-1 : 2-dihydroquinoline, Cy.H,,ON, faintly 
yellow crystals, m. p. 71—72°, which is converted by phosphorus 
pentachloride and a little phosphoryl chloride at 135—140° into 
methyl chloride and 2-chloro-6 :8-dimethylquinoline, long needles, 
m. p. 56°. The heating should not be prolonged after methyl 
chloride ceases to be evolved; if it is continued for six hours, the 
product is a dichlorodimethylquinoline, long needles, m. p. 
108—109°.  2-Chloro-6:8-dimethylquinoline is converted into 
2-hydroxy-6 : 8-dimethylquinoline by heating with water at 240° 
for two hours, or, better, with methyl-alcoholic sodium methoxide 
at 100° for forty-five minutes, the resulting 2-methoxy-6:8- 
dimethylquinoline being easily converted into 2-hydroxy-6 :8-di- 
methylquinoline by heating with concentrated hydrochloric acid at 
210—220° for two hours, or simply by evaporation with hydro- 
chloric acid and subsequent heating on the water-bath. 

The identity of 2-hydroxy-6 : 8-dimethylquinoline, m. p. 
201—202°, with cytisoline (m. p. 199°, according to Freund, Joc. 
cit.) is shown by the m. p. of the mixture, 200—201°, by the con- 
version of each into identical chloro-, methoxy-, nitro-, and tetra- 
hydro-derivatives, and by the formation of cytisolinic acid from 
each by oxidation with chromic and acetic acids. 

Other substances were examined in the course of the investiga- 
tion. 4-Hydrory-6:8-dimethylquinoline, needles, m. p. 221°, 
softening at 219°, was obtained as follows. 4Hydrory-2:6:8- 
trimethylquinoline, m. p. 263—264°, prepared from m-4-xylidine 
and ethyl acetoacetate by Conrad and Limpach’s method, was con- 
verted in warm methyl-alcoholic solution by methyl sulphate and 
sodium hydroxide into 4-methory-2:6 :8-trimethylquinoline, pearly 
leaflets, m. p. 111—112°, which is much more difficultly hydrolysed 
by hydrochloric acid than are the 2-methoxyquinolines. It reacted 
with benzaldehyde at 135—140° in the presence of zinc chloride to 
form 4-methoxy-2-styryl-6 : 8-dimethylquinoline, 


N0(CH:CHPh 
Oe oMeye CE: 


trichroic needles, m. p. 137—138°, which in glacial acetic acid solu- 
tion containing a little concentrated sulphuric acid was oxidised by 
potassium permanganate solution, yielding a quinolinecarboxylic 
acid. This was not isolated in the pure state, but was converted 
by evaporation with concentrated hydrochloric acid into 4-hydrozy- 
6 :8-dimethylquinoline-2-carborylic acid, m. p. 250° (decomp.), from 
which 4-hydroxy-6:8-dimethylquinoline was obtained by heating 
in a vacuum at 260—280°. The last compound yielded 6:8-di- 
methylquinoline by distillation with zine dust, and thus the proof 
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was furnished that the methyl group in position 2 in 4-methoxy- 
2:6:8-trimethy!quinoline entered into reaction with benzaldehyde. 
2-H ydroxy-6-methylquinoline, needles, m. p. 232—233°, and 
2-hydroxy-8-methylquinoline, needles, m. p. 219—220°, were pre- 
pared from 6-methylquinoline and 8-methylquinoline respectively 
in the same way as 2-hydroxy-6:8-dimethylquinoline above; the 
intermediate compounds are, in the first case, 2-keto-1 : 6-dimeth yl- 
1:2-dihydroquinoline, crystals, m. p. 84—85°, 2-chloro-6-meth yl- 
quinoline, needles, m. p. 114—115°, and 2-methory-6-methylquino- 
line, m. p. 63°, and, in the second case, 2-keto-1:8-dimethyl-1 : 2- 
dihydroquinoline, m. p. 92—93°, b. p. 198—198-5°/13 mm., 
2-chloro-8-methylquinoline, needles, m. p. 60—61°, and 2-methoxry- 
8-methylquinoline, b. p. 142—143°/18 mm. C. 8. 


Harmine and Harmaline. III. and IV. Witiiam Henry 
PERKIN, jun., and Rosert Rostnson (T., 1919, 115, 933—967; 
967—972). 


An Anomaly in the Solubility.of Sparteine. A. Vatzur 
(Bull. sci. pharmacol., 1919, 26, 145—151).—Mixing aqueous solu- 
tions of sodium carbonate and sparteine sulphate results in a slight 
turbidity, separation of supernatant oily layer, or complete trans- 
parency, depending on concentration and temperature. Increase 
in temperature causes decreased solubility, attributed to the 
abnormal solubility of basic sparteine sulphate, produced by the 
action of sodium carbonate on the neutral sulphate. Sparteine 
alone shows abnormality ; 0°496% solution becomes turbid at 12°5°, 
0°18% solution at 50°. Solutions of 0°13% or lower do not develop 
turbidity at the b. p. The solubility is decreased by sodium 
carbonate, thus in 5% solution, a 0°03% solution of sparteine 
becomes turbid on boiling. Using progressively regularly increasing 
amounts of pure sparteine ([a] 2°46’) in 5% sodium carbonate, the 
author found that the temperature at which the solutions began to 
become turbid was regularly decreased by 2°5° with each increase in 
0°01% of sparteine in concentrations between 0°09% and 0°18%, the 
temperatures ranging between 47°5° and 25°. Above or below 
these temperatures, irregularities appeared. A curve is presented. 
Variations in the strength of the carbonate solution caused appro- 
priate variations in the general level of the curves, although they 
were found to run parallel to that obtained with the 5% sodium 
carbonate solution. The method consisted in placing the sample 
in a test-tube with thermometer in a water-bath and observing the 
exact temperature of the appearing turbidity. It was necessary to 
work with carefully filtered solutions, to use either a new tube for 
each test, or to wash the tube with acid, water, and the new solu- 
tion to be tested. Wide discrepancies of earlier results as to the 
solubility are due to lack of appreciation of the effect of tempera- 
ture changes. The author prepared a solution of sparteine sulphate 
by adding an excess to water at 10°8°, keeping for two days, centri- 
fuging, and filtering, and he determined the solubility by titration 
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with 0°1N-hydrochloric acid, using methyl-orange, by precipitation 
with silicotungstic acid, by precipitation with picric acid, and by 
observing the temperature of appearing turbidity in 5% sodium 
carbonate. The results coincide, and give about 0°32% as the solu- 
bility of the compound at 22°. CuemrcaL ABSTRACTS. 


Constitution of the Dialkyltetrahydrodipyridyls. Bruno 
Emmert (Ber., 1919, 52, [B}, 1351—1353).—It was observed by 
Hofmann (A., 1881, 921) that unstable, dialkyltetrahydrodipyridyls 
are formed by the action of sodium amalgam on alkylpyridinium 
haloids, and it was assumed that the pyridine nuclei were united 
in the a-position. The author has obtained similar substances by 
the electrolysis of alkylpyridinium salts and by the action of water 
on sodium pyridine (A., 1909, i, 602; 1917, i, 221), and has there- 
fore endeavoured to deduce their composition with greater certainty. 
Attempts to reduce NV V’-dibenzy!tetrahydrodipyridyl to the corre- 
sponding dipiperidyl were unsuccessful by reason of the tendency 
of the substance to resinify, but, on distillation with zine dust, 
toluene and 4:4/-dipyridyl were obtained. The presence of . 
2:2!-dipyridyl could not be detected, so that, contrary to Hofmann’s 
assumption, the pyridine nuclei in such compounds are united in 
the 4-position. H.W. 


Isomerism among Derivatives of Indazole. K. von Auwers 
(Ber., 1919, 52, [B], 1330—1339).—The recent communications of 
Harries (this vol., i, 131) and Freund and Kessler (this vol., 
i, 283) on isomerisation among heterocyclic bases have induced the 
author to publish a preliminary account of investigations of a 
similar nature which are being carried out in his laboratory. 


1-Acetylindazole, C,H, <UL N, is prepared by the Beckmann 


transformation of o-aminobenzaldoxime, but the yields in different 
experiments vary greatly; it has m. p. 169—171°, b. p. 191°/ 
15 mm. (slight decomp.). The sparingly soluble nitrate crystallises 
in small, shining needles grouped in rosettes, whilst the compound 
with mercuric chloride forms flat, shining needles. 1-Acetylindazole 
is readily converted by alkali hydroxide or by boiling water into 
the V-acetyl derivative of o-aminobenzaldoxime or into the oxime 


itself. 2-Acetylindazole, CHU >NAc, exists in two forms. 


The stable modification, long, transparent, oblique prisms, m. p. 
42-43°, b. p. 260°, is formed by the action of acetic anhydride on 
indazole, and is rapidly hydrolysed by warm acids or alkali hydr- 
oxides ; it yields a double compound with mercuric chloride. The 
labile modification crystallises in needles or plates, m. p. 106°, and 
is prepared by the action of acetyl chloride on an ethereal 
suspension of the silver salt of indazole or by acetylation of indazole 
with acetyl chloride in the presence of pyridine. It is converted 
into the stable derivative, m. p. 42°, when distilled under diminished 
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pressure, by crystallisation from solvents of moderately high boil- 
ing point, and, slowly, at the ordinary temperature. 

The N-alkylindazoles have been investigated by Fischer and Tafel 
(A., 1885, 541), who prepared the 2-alkyl derivative by heating 
indazole with alkyl iodides. When, however, indazole is heated 
with alkyl iodides and sodium in the presence of methyl or ethyl] 
alcohol, mixtures of 1- and 2-alkylindazoles are obtained, which are 
most conveniently separated by fractional distillation followed by 
crystallisation of the individual fractions, or, when this is not 
possible, by means of the picrates. The course of the reaction is 
deduced from a study of the action of ethyl iodide, sodium, and 
ethyl alcohol on 3-methylindazole, whereby a mixture of 3-methy]- 
l-ethylindazole, b. p. 245°5° (m. p. of picrate, 190—192° or 
192—-194°, according to the rate of heating), and 3-methyl-2-ethyl- 
indazole, b. p. 284—-285° (m. p. of picrate, 212—213°), is obtained, 
the products being identical with those described by Fischer and 
Tafel (Joc. cit.). H. W. 


Alkyl Derivatives of Indazole-3-carboxylic Acid. K. von 
Auwers and R. Dereser (Ber., 1919, 52, [B], 1340—1351).—The 
action of various alkylating agents on indazole-3-carboxylic acid and 
its esters has been investigated. The behaviour is more complex 
than that of indazole itself (preceding abstract). Fortunately, the 
widely differing ease of esterification of the alkylindazolecarboxylic 


acids affords both a means of fixing their constitution and also of 
separating mixtures of them into their components. Thus indazole- 
3-carboxylic acid is readily esterified by the Fischer-Speier process, 
and this is true of one of the alkylated acids, which is thus a 
l-alkyl derivative, whereas the second acid, which can only be 
esterified with difficulty, must be the 2-alkyl compound. The esters 
of 2-alkylindazole-3-carboxylic acid are obtained by the action of 
alkyl iodides on the silver salt of the acid or on the silver com- 
pound of the ester. 

Direct alkylation of indazole-3-carboxylic acid with alkyl iodide 
is not « suitable method, since the substances scarcely react at 100°, 
whilst at higher temperatures compounds containing iodine result. 
The method may, however, be applied to the esters; thus methyl 
indazole-3-carboxylate and methyl iodide at 100° yield a mixture 
of methyl 2-methylindazole-3-carboxylate and the corresponding 
acid (formed by the action of the liberated hydrogen iodide); the 
ethyl ester does not react with ethyl iodide under similar conditions. 

2-Alkylindazole-3-carboxylic acids are readily obtained by the 
action of methyl] or ethyl sulphate and sodium hydroxide on 
indazole-3-carboxylic acid, the 1l-alkyl isomerides either not being 
formed at all or in very small amount. The methyl ester, when 
similarly treated, yields, however, a mixture of the 1- and 2-methyl 
derivatives. Methyl indazole-3-carboxylate is converted by diazo- 
methane exclusively into the 2-methyl compound. 

Alkylation with sodium alkoxide and alkyl iodide leads, in 
general, to a mixture of isomerides, the relative proportions of 
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which vary with the particular ester used and also with the alkyl 
iodide. 

The esters of indazole-3-carboxylic acid and its homologues can 
be distilled without undergoing decomposition, whilst the corre- 
sponding free acids eliminate carbon dioxide when heated and yield 
the indazoles; with the 1l-alkyl acids, this happens at the melting 
point, with the 2- -alkyl acids, however, at a higher temperature. 

The following individual ‘compounds are described: indazole-3- 
carboxylic acid, m. p. 260—261°; methyl ester, m. p. 168—169°; 
ethyl ester, yellow, shining needles, m. p. 136—137°; 2-methyl- 
indazole-3- carboxylic acid, m. p. 224--995° (decomp.) ; methyl ester, 
yellow crystals, m. p. 61—62°; 2-ethylindazole-3-carbozylic acid, 
small leaflets, m. p. 180—181°; ethyl ester, slender needles, m. p. 
47—48°, b. p. 179—181°/11 mm.; 1-methylindazole-3-carbozylic 
acid, slender needles, m. p. 213—214°; methyl ester, colourless 
needles, m. p. 75—77°; 1-ethylindazole-3-carborylic acid, glassy 
needles, m. p. 162—163°; ethyl ester, b. p. 190—192°/10 mm. 

H. W. 


The Indirubins. Ju. Marriner (Compt. rend., 1919, 169, 
183—-185).—The author has prepared a number of substituted 
indirubins by three different processes, namely, (1) condensation of 
the isatins with indoxylic acid in slightly alkaline medium in an 
atmosphere of hydrogen; (2) condensation of the same isatins with 
2-anilinoisatin in ammoniacal solution in a current of hydrogen 
sulphide; by this method, a large part of the product often 
remains in the mother liquor as a leuco-base, in which case, after 
filtration, these liquors should be warmed in a current of air; 
(3) very easily by adding to an acetic acid solution of the isatin, 
warmed on a water-bath, the technical fusion of phenylglycine. 

The following indirubins have been prepared: 

From isatin, indirubin itself; from 1-methylisatin, 2-indoxy]l-1- 
methylindole; from 5-bromo-l-methylisatin, 2-indozryl-3-(5-bromo-1- 
methyl)indole, m. p. 265—266°; from 1-ethylisatin, 2-indoxyl-3- 
(1-ethyl)indole; from 5-bromo-1-ethylisatin, 2-indoryl-3-(5-bromo-1- 
ethyl)indole, m. p. 250—251°; from 5-methylisatin, 2-indozryl-3- 
(5-methyl)indole, m. p. 289°; from 5:7-dimethylisatin, 2-indoryl-3- 
(5:7-dimethyl)indole, m. p. 337°; from 1:7-trimethyleneisatin, 
2-indoxyl-3-(1 : 7-trimethylene)indole, m . p. 252°; from 5-methy]l- 
1 : 7-trimethyleneisatin, 2-indoxyl-3-(5-methyl-1 : 7-trimethylene)- 
indole, m. p. 265°; from 5-methyl-1 : 7-a-methyltrimethyleneisatin, 

2-indoxyl-3-(5-methyl-1 : T-a-methyl- 

Me/\ —c 0c, A ~\. trimethylene)indole (annexed form- 

= | ula), m. p. 204—205°. 
| esse All of these substances are obtained 
a SY ¥ \/ as slender, brownish-violet needles. 
They give violet-red, alcoholic solu- 
tions, the colour of which is rapidly 
removed on warming with a few drops 


HC. CHMe 


CH, of potassium hydroxide in the case 
of those indirubins which have a sub- 
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stituent attached to nitrogen. ([See, further, 7. Soc. Chem. Ind., 
September. | W. G. 


Hydurilic Acid and s-Dimethylhydurilic Acid. Hetyricn 
Bittz and Myron Heyn (Ber., 1919, 52, [B], 1298—1316).— 
Hydurilic acid is conveniently prepared by the action of heat on 
dialuric acid, conversion of the crude product into 5-bromo-5- 
ethoxyhydurilic acid, and reduction of the latter with stannous 
chloride. It is also readily obtained by oxidation of barbituric 
acid in aqueous solution with potassium permanganate, but is not 
formed from an acid solution. Hydurilic acid is itself further 
oxidised by permanganate, probably to 5-hydroxyhydurilic acid; 
the product, however, could not be adequately purified, and, 
further, could not be reduced to hydurilic acid. 5-Methory- 
hydurilic acid is readily obtained by the gentle reduction of 
5-bromo-5-methoxyhydurilic acid (Biltz, Heyn, and Hamburger, 
A., 1916, i, 507) by potassium iodide or sodium sulphite, whilst 
more powerful reducing agents yield hydurilic acid ; it forms coarse, 
hexagonal platelets, which soften at 170° and decompose at 
230—240°. With bromine and water, it re-forms bromomethoxy- 
hydurilic acid, whilst with chlorine it gives 5:5/-dichlorohydurilic 
acid. 5-thoryhydurilic acid, prepared in a similar manner, 
erystallises in pyramids or double pyramids, which decompose at 
about 242° after becoming red atabout 210°. Thealkyloxyhydurilic 


acids are powerful acids; potassium methoryhydurilate, rectangular 
platelets, is described. The alkyloxy-acids eliminate alcohol when 
heated, and yield dehydrohydurilic acid, 


ocNH-C O-NH 
O<NH- re So NH OO: 


which could not be crystallised without change and which decom- 
poses at about 250°; it appears to be converted in aqueous solution 
into 5-hydroxyhydurilic acid. The solid acid (but not the aqueous 
solution) is reduced by potassium iodide to hydurilic acid. With 
methyl alcohol, chlorine, and bromine, respectively, it yields 
5-methoxyhydurilic acid, 5: 5/-dichlorohydurilic acid, and 5:5/-di- 
bromohydurilic acid, long, four- sided prisms which evolve bromine 
at 110° and decompose at 160°. When heated at 120°, the dibromo- 
acid yields dehydrohydurilic acid, thus exactly resembling 5 :5/-di- 
bromotetramethylhydurilic acid ; with alcohols, it gives 5-alkyloxy- 
hydurilic acids, whilst dilute aqueous ammonia converts it into 
5-aminohydurilic acid, leaflets, decomposing from 70°; the latter is 
reduced by stannous chloride to uramil and barbituric acid. It 
reacts with potassium cyanate and molten carbamide, without, how- 
ever, yielding crystallisable substances. Solid dehydrohydurilic acid 
also reacts with an aqueous solution of carbamide, giving a sub- 
stance, rectangular platelets, m. p. about 140° (decomp.) after 
softening at 130°. 

5-Methoxy- and 5-ethoxy-tetramethylhydurilio acids are more 
conveniently prepared by the reduction of 5-bromo-5-methoxy- or 
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5-bromo-5-ethoxy-tetramethylhydurilic acids with potassium iodide 
than by the process previously described (/oc. cit.); tetramethy|- 
dehydrohydurilic acid readily reacts with chlorine to yield 5 :5/-di- 
chlorotetramethylhydurilic acid. 

Unsuccessful attempts are described to prepare a monomethy]l- 
hydurilic acid by the action of heat on methylalloxantin; the pro- 
duct, however, was hydurilic acid. Similarly, diethylbarbituric 
acid was found not to condense with dialuric acid. 

[In part, with H. BiLow.|—s-Dimethylhydurilic acid, rhombic 
platelets, which decompose at 306—308° after darkening at 270°, is 
prepared by heating s-dimethylalloxantin at 150°, and is conveni- 
ently purified through 5-bromo-5-methoxydimethylhydurilie acid, 
which decomposes at 235—1240° after softening at about 225°. It 
is converted by methyl sulphate into tetramethylhydurilic acid. 
5-Bromo-b'-ethoxydimethylhydurilic acid forms rhombic platelets 
decomposing at 206—207°. 5-Methouydimethylhydurilic acid, 
rectangular platelets, decomposing at 155° after softening at 150°, 
and 5-ethorydimethylhydurilic acid, rectangular leaflets, which 
decompose above 300°, are prepared by the reduction of the corre- 
sponding bromo-acids with sodium sulphite. The former, when 
heated under diminished pressure at 150°, gives crude dimethyl- 
dehydrohydurilic acid, which, however, could not be purified; on 
reduction, it yields dimethylhydurilic acid, whilst bromine trans- 
forms it into 5:5/dibromodimethylhydurilic acid, which loses 
bromine at 80°. 5:5/-Dichlorodimethylhydurilic acid is obtained 
by the action of hydrochloric acid and potassium chlorate on 
dimethylhydurilic acid; it forms rhombic platelets, which decom 
pose at 295—-300° after becoming discoloured from 270°. H. W. 


Formation of Cyanic Acid by Oxidation of Organic 
Substances. Its Identification Based on Quantitative 
Analysis. R. Fosse (Compt. rend., 1919, 169, 91—93).—The 
presence of cyanic acid in solutions of proteins, alone or with 
dextrose present, and in ammoniacal solutions of amino-acids, 
glycerol, carbohydrates, or formaldehyde, after oxidation, is shown 
by isolating it as its silver salt and analysing this salt. The solu- 
tion after the oxidation is almost completely neutralised with nitric 
acid and silver nitrate is added. The precipitate is collected at 
the pump, washed, and extracted with hot water. On cooling the 
hot extract, the silver cyanate crystallises out, and may be collected 
and dried. The salt is heated on a water-bath for one hour in 
ammoniacal solution with ammonium chloride, after which the 
solution is acidified with acetic acid and the silver chloride is 
collected on a Gooch crucible and weighed. The carbamide present 
in the filtrate is estimated by the usual method. W. G. 


Ultramicroscopy of Egg-albumin. J. F. McCtenpon and 
H. J. Prenpercast (J. Biol. Chem., 1919, 38, 549).—A saturated 
solution of carefully purified crystalline egg-albumin in distilled 
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water had a py about 4°2, and the ultramicroscope showed only an 
occasional submicron. On bringing it to p;=4°8 and re-examining 
it by the microscope, there was a slight increase in the number of 
submicrons. This points to the protein existing in true solution, 
and it is remarked that it seems unfortunate that clear solutions 
of protein should be classed with suspensoids under the term 
“colloids.” J. C. D. 


The Nomenclature of Blood Pigment and its Derivatives. 
Witi1aM Dosinson Haiisurton and Ortro Rosenneim (Biochem. 
J., 1919, 18, 195—198).—Attention is drawn to the unsatisfactory 
system of nomenclature of the blood pigments and their derivatives 
introduced by Hoppe Seyler. As an entirely new system would 
confuse the literature, it is suggested that a considerable simplifica- 
tion of that at present in use would be effected by the deletion of 
the ill-chosen name hemochromogen. It is pointed out that this 
substance is without doubt identical with reduced hematin (Stokes, 
Proc. Roy. Soc., 1864, 13, 353). The substance hitherto termed 
hematin should be called oxyhematin. This small change renders 
it possible to show the relationship of the blood pigments and their 
derivatives by means of a very simple table. J.C. D. 


The Effect of Alcohol on the Digestion of Fibrin and 
Caseinogen by Trypsin. Epwarp Srarrorv Epiz (Biochem. J., 
1919, 18, 219—225).—The action of trypsin on fibrin and on 
caseinogen is affected by dilute alcohol to such different degrees 
that it is reasonable to suppose either that there are two enzymes 
concerned in the digestion of these proteins or that different groups 
of the same enzyme molecule take part in the hydrolysis of the 
different proteins. J.C. D. 


Additive Compounds of the Halogen Acids with Di- 
phenylarsinic Acid, V. Gricnarp and G. Rivar (Compt. rend., 
1919, 169, 126—129).—When diphenylarsinic acid is dissolved in 
hydrochloric acid (D 1°17) and the solution allowed to cool, the 
hydrochloride, AsPh,O-OH,HCI, m. p. 134°, is obtained, but if the 
acid is first diluted with two volumes of water, the hydrochloride, 
2AsPh,0-OH,HCI, m. p. 111—111°5°, is obtained. The first hydro- 
chloride may be converted into the second by warming it in chloro- 
form with an equimolecular proportion of diphenylarsinic acid, 
whilst the reverse process is brought about by dissolving the second 
hydrochloride in hydrochloric acid (D 1°17). In a similar manner, 
two hydrobromides, the one, AsPh,O-OH,HBr, m. p. 126—126°5°, 
the other, 2AsPh,0-OH, HBr, m. p. 119: 5—120°, have been 
obtained. The hydrobromides are less stable than the hydro- 
chlorides. 

[By Cu. Maveurn.}—The crystallographic measurements for these 
addition compounds, all of which crystallise in the monoclinic 
system, are: the hydrochloride, AsPh,O-OH,HCl, has a:b:c= 
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0°8063:1: ?, B=109°25/; the hydrochloride, 2AsPh,0-OH,HCIl, has 

a:6:c=0°6346:1:0°801, B=94°30! ; the hydrobromide, 
AsPh,O-OH,HBr, 

has a:b:c=0-°790:1: ?, B=108°26’ ; the hydrobromide, 
2AsPh,0-OH,HBr, 

has a:b :c=0°6333:1:0°779, B=93°56’. 


Physielogical Chemistry. 


Relation between the Electric State of the Cell Wall and 
its Permeability toa Given Ion. Pisrre Girarp (Compt. rend., 
1919, 169, 94—97).—The author has shown that, by modifying the 
charge on the cell wall in the case of blood corpuscles, its per- 
meability to chlorine ions is also modified. In suspension in 0°9% 
sodium chloride solution, the corpuscles neither absorb nor emit 
chlorine, but in a similar solution acidified with lactic acid, taking 
into account the expansion of the corpuscles, it is shown that 
chlorine passes in, due to the electrification of the cell wall by the 
hydrogen ions of the acid. This positive charge induced by the 
hydrogen ions on the cell walls is partly annulled if the acid used 
has a high valency, as is shown by replacing the lactic acid with 
citric acid. The presence in the sodium chloride solution of a non- 
toxic, alkaline salt, such as potassium carbonate, tends to increase 
the negative charge on the cell wall, and chlorine, instead of pass- 
ing into the cell, passes out. W. G. 


Effect of Diet on the Alkaline Reserve of the Blood. 
J. F. McCienpon, L. von Meysensuc, O. J. ENcGsTranp, and 
Frances Krne (J. Biol. Chem., 1919, 38, 539—548).—The alkaline 
reserve in man and the dog appears to be very resistant to the 
influence of the diet. In the case of the rabbit, however, changes 
due to diet or starvation were noted. J.C. D. 


The Action of Ultraviolet Rays on the Accessory Food 
Factors. Syivestrer Sotomon Zitva (Biochem. J., 1919, 13, 
164—171).—The accessory food factor present in butter is in- 
activated by exposure to ultraviolet light for eight hours. This 
treatment also bleaches the butter and renders it quite unfit for 
consumption. The antineuritic and antiscorbutic vitamines are not 
destroyed by ultraviolet rays. J.C. D. 


Relationship of the Pancreatic Enzymes.  FRrepsric 
Fencer and Mary Hutt (J. Biol. Chem., 1919, 38, 487—500).— 
The normal pancreas as removed from the animal is of distinctly 
acid reaction and possesses high diastatic, considerable lipolytic, and 
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some proteolytic activity. The first-named enzyme is present in 
fully activated form, but increased lipolytic activity and proteo- 
lytic activity are obtained by the addition of bile and duodenal! 
mucosa respectively. By the addition of adequate amounts of these 
two substances, it is possible to produce and maintain maximum 
activity of the three enzymes in the removed pancreas. J. C. D. 


The Colours of Colloids. VII. BlueFeathers. Wivprr D. 
Bancrort (J. Phys. Chem., 1919, 28, 365—414. Compare this 
vol., i, 421).—The colours in feathers fall into three categories. Of 
these, only black, brown, reddish-orange, and yellow are objective 
chemical colours directly produced by pigment. A second type is 
structural, notably blue and violet, which are produced by finely 
divided air bubbles in a specially constructed, transparent layer of 
thick-walled ‘“‘box cells” lying below the epidermal cells, which 
behave in a manner similar to the dust in the atmosphere, and the 
effect of which is intensified by a brownish-black pigment layer 
behind. Lastly, there are colours which depend entirely on the 
position of the light and eye, which are produced by a transparent 
sheath which acts like a prism. The combination of the structural 
blue with a yellow pigment gives a structural green. By dis- 
placing the air in the “box cells” with a medium of the same 
refractive index as the cell wall, such as Canada balsam or benzene, 
the structural blue colour disappears. G. F. M. 


The Non-protein Nitrogenous Constituents of Cow’s Milk. 
W. Denis and A. 8S. Minor (/. Biol. Chem., 1919, 38, 453—458). 
—Analyses of the total non-protein nitrogen, amino-nitrogen, urea, 
uric acid, creatine, and creatinine in cow’s milk are given. The 
content of the first three is influenced by the character of the food, 
being increased in high protein feeding. High figures for these 
fractions are also found for colostrum. J.C. D. 


The Peroxydases in Milk. H. Viotte (Compt. rend., 1919, 
169, 248—250).—It is shown from an examination of the 
mammary glands of guinea-pigs that the peroxydase is contained in 
the glandular cells, and in the case of a healthy mammal, therefore, 
not submitted to violent treatment, the fresh milk may contain 
little or no peroxydase. On the other hand, the milk coming from 
an animal having any affection of the mammary gland may be rich 
in peroxydase. Similarly, milk which has been heated at 78—80°, 
and in which, therefore, the peroxydase has been destroyed, may 
have the latter restored by the addition of fresh organic tissues or 
liquids of animal or vegetable origin containing them. The 
peroxydase test is not therefore trustworthy as a means of dis- 
tinguishing between fresh and heated milk. \ W. G. 


Mechanism of the Toxic Action of Urease. P. Carnor and 
P. Gérarv (Compt. rend., 1919, 169, 88—90. Compare Compt. 
rend. Soc. Biol., 1919, April).—The toxicity of soya flour when 
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injected intravenously or subcutaneously is shown to be due to the 
action of the urease present in it. In the case of dogs receiving 
an intravenous injection, it was found that the carbamide present 
in the blood disappeared very rapidly, although in some cases it 
reappeared later. The ammoniacal nitrogen content of the blood 
and organs increased progressively. The phenomena of cerebral 
intoxication are due to the localisation of ammonia in the brain, 
this being produced by the action of the urease on the carbamide 
of the blood and tissues. W. G. 


Chemistry of Vegetable Physiology and Agriculture. 


The Preparation of Silica Jelly for Use as a Bacterio- 
logical Medium. Atzert T. Leae (Biochem. J., 1919, 13, 
107—110).—The success of the method depends on the use of a 
rather thick collodion dialysing membrane of low permeability, a 
sufficiently long period being given for the sodium silicate and 
hydrochloric acid to react after mixing, and the use of distilled 
water for dialysing. When the product is to be used for culture 
purposes, it is advisable that tubing and autoclaving should follow 
immediately after dialysing. J.C. D. 


The Vitamine Requirement of Yeast. A Simple Biological 
Test for Vitamine. Roger J. Wituiams (J. Biol. Chem., 1919, 
38, 465—486).—Attempts to grow pure cultures of yeast in 
synthetic media from a single cell failed, a finding which recalled 
the experiments of Pasteur and of Wildiers (“La Cellule,” 1901). 
Further experimentation largely confirmed Wildiers’ results, and 
the possibility of the substance termed “ bios” by that author being 
identical with the water-soluble B-vitamine presented itself. It 
was found that the substance which stimulates the growth of yeast 
occurs in many of the materials which are known to be sources of 
water-soluble B, and, moreover, the properties of the two sub- 
stances showed close resemblance. The former substance was not 
identified as any one of the amino-acids obtained from caseinogen. 
It is believed that there is justification for concluding that the two 
substances, Wildiers’ “bios” and the so-called water-soluble B, 
are identical. J.C. D. 


Preparation of Glycerol by Fermentation. W. Connsrzin 
and K. Lipecxe (Ber., 1919, 52, [B], 1385—1391).—The experi- 
ments were undertaken with the object of providing the Central 
Powers with a means of obtaining glycerol after the importation 
of fats had been prevented by the blockade. 

Glycerol is formed to the extent of about 3% in the ordinary 


i,.464 |.., ABSTRAQTS OF CHEMICAL, PAPERS. . ., 


fermentation of sugar, and the yield is considerably increased when 
fermentation, is, effected in the presence of slightly alkaline salts, 
which. do not, poison, the yeast., In. these circumstances, however, 
the solutions are very, liable to, infection, .thereby decreasing the 
yield of glycerol; in. t ‘this connexion, sodium gulphite is very yseful, 
since, particularly. at.high concentrations, it has.an antiseptic action 
and. especially hinders the development of the lactic acid bacilli, 
whilst, also it gives. the highest yields of glycerol. The latter vary 
from 23°1% when the weight of sulphite used, is 40% of that of. the 
sugar to 36°7% with twice the weight of the sugar; too large an 
addition of sodium sulphite causes fermentation to be too slow or 
damages the yeast. The process does not appear to depend on the 
particular variety of fermentable sugar (refined sugar, crude sugar, 
or molasses can be used) or on the species of yeast. The latter, 
which does not increase to more than a slight extent during the 
sulphite fermentation, can be utilised for further experiments after 
subjection to a “ purification fermentation” in slightly acid solu- 
tion. The glycerol, after suitable purification, is adapted not only 
to nitration, but also to pharmaceutical purposes; occasionally it 
contains small amounts of trimethyleneglycol, probably due to 
secondary decomposition of glycerol by bacteria. 

The volatile products of the fermentation consist chiefly of ethyl 
alcohol and acetaldehyde. Increase in the quantity of sulphite 
diminishes the production of alcohol and carbon dioxide and 
increases that of glycerol and acetaldehyde. 

With regard to the mechanism of the reaction, two factors appear 
to be involved, a general action of salts and a specific sulphite 
action. Increased production of glycerol occurs in the presence of 
considerable quantities, not only of slightly alkaline salts, but. also 
of certain neutral or acid salts (calcium chloride, ammonium 
chloride, sodium chloride, sulphate or nitrate, ferrous sulphate, 
aluminium sulphate). The specific action of the sulphite is possibly 
connected with its relationship to aldehydes. H. W. 


The Vegetable Proteases. I. Introductory. Ernest 
ArTHUR FisHer (Biochem. J., 1919, 18, 124—134).—The presence 
of proteinoclastic and peptoclastic enzymes in a number of green 
plants (cereals in the grass stage, leguminous plants, buckwheat, 
and white mustard) has been established. A detailed examination 
of beans, field peas, and buckwheat indicated that all parts of the 
plant are active in this respect at all stages of growth. The 
proteinoclastic and peptoclastic action of the leaves increases with 
increasing maturity, and does not fall off after the flowering stage. 
There is a distinct increase in the activity of these enzymes after 
germination. The suggestion is advanced that the peptoclastic 
action of green fodder plants is sufficiently great to be of assistance 
to the animal organism in the digestion of the simple protein 
substances. J.C. D. 
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Organic Chemistry. 


Manufacture of Amyl Acetate and its Homologues from 
Chloro-hydrocarbons of the Paraffin Series. G.G. OseRFEeLL 
and H. T. Boyp (U.S. Pat. 1302583; from J. Soc. Chem. Ind., 
1919, 38, 554a).—Chloro-paraffins are converted into acetic esters 
by treatment with an alkali acetate and acetic acid in presence of 
an alkali sulphate. G. F. M. 


The Insecticidal Principle of Chrysanthemum Cinerarii- 
folium (Insect Powder). Ryd Yamamoro (Ber. Ohara Inst, 
landw. Forsch., 1918, 1, 389—398).—A yellow, viscous oil having 
powerful insecticidal properties was isolated from the powdered 
flowers of Chrysanthemum cinerariifolium, the yield being 0°8%. 
The oil had a saponification number of 216 and an iodine number 
of 116; from the saponified substance, two alcohols having the 
formule C,,H,O, m. p. 199°, and C,,H,.O, m. p. 175—179°, and 
two fatty acids having the formule C,H,,O, and C,,HO, 
(palmitic), were separated. The insecticidal power of the oil was 
reduced when the oil was heated at 100° or exposed to air for a 
long period. W. P.S. 


Action of Methyl Sulphate and Methyl Alkali Sulphate 
on Dry Alkali Chlorides and Bromides. J. Guyor and L. J. 
Simon (Compt. rend., 1919, 169, 435-.437)—When methyl 
sulphate is heated with sodium chloride, reaction at first appears 
to take place according to the equation Me,SO,+NaCl= 
NaMeSO,+MeCl, and is followed by a reaction shown by the 
equation 2NaMeSO,=Na,8,0;+OMe,. The residue, however, 
always contains normal sodium sulphate, and the quantities of the 
two gases formed are not theoretical; methyl chloride is in excess. 
If equimolecular quantities of methyl sulphate and potassium 
chloride are heated together, two-thirds of the methyl sulphate 
reacts according to the second of the above equations, the remainder 
reacting with the potassium chloride, KMeSO,+ KCl=K,S0,+ 
MeCl. If two molecules of potassium chloride are used, the latter 
reaction disappears almost completely, and the reaction is repre- 
sented by the equation 2Me,SO, + 2KCl = 2MeCl + OMe,+ 
K,8,0,. Bromides behave in a similar way to chlorides in the 
reactions. W. P. S. 


Interaction between Methyl Sulphate and Chloro- 
sulphonic Acid. Cx. Bouxin and L. J. Simon (Compt. rend., 
1919, 169, 338—341).—Equimolecular proportions of methyl 
sulphate and chlorosulphonic acid slowly react according to the 
equation SO,(OMe),+SO0,Cl:OH = SO,Cl-OMe+S0,(0H)-:OMe, 
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an equilibrium being reached at the end of a month, when the 
reaction has proceeded to the extent of 36% to the right. If kept 
for a further period, a change in acidity slowly occurs, owing to 
the formation of sulphuric acid, according to the equation 
SO,(OH)-OMe + S0,Cl-OH = SO,Cl-OMe+H,SO,; this change 
at the end of 138 days has not quite reached equilibrium. When, 
on the other hand, the reaction mixture is subjected to vacuum 
distillation, the two initial materials practically disappear, and a 
yield of 50% of methyl chlorosulphonate is obtained, together with 
small quantities of hydrogen chloride, methyl] chloride, and a residue 
of sulphuric acid. G. F. M. 


Wax of a South Brazilian Wild Bee. J. Gapamur (Arch. 
Pharm., 1917, 255, 425—441).—The characters and composition of 
wax produced by a wild bee, probably of the species Melipona or 


Trigona, are described. [See J. Soc. Chem. Ind., 1919, 730a.] 
eS 


Lipoids of the Heart Muscle. P. A. Levene and &. 
Komatsu (J. Biol. Chem., 1919, 39, 83—-89).—The analysis of the 
so-called lecithin fraction obtained from heart muscle demonstrates 
that this fraction is a mixture of lecithin and kephalin. When 
reduced by means of hydrogen in the presence of colloidal 
palladium, a product was obtained having all the properties of the 
crude hydrolecithin obtained from egg-yolk (Levene and West, A.., 
1918, i, 288, 421). From this mixture, by fractionation, hydro- 
lecithin and hydrokephalin were isolated. 

The opinion expressed by Frankel and Linnert (A., 1910, i, 295) 
that individual organs of the same animal contain specific phos- 
phatides appears to ldck support. There is rather an indication 
that the number of individual lipoids is limited, and that practic- 
ally all animal organs contain the same lipoids. J.C. D. 


Kephalin. VI. The Bearing of Cuorin on the Structure 
of Kephalin. P. A. Levene and S. Komatsu (J. Biol. Chem., 
1919, 39, 91—104).—The components of kephalin hitherto isolated 
are phosphoric acid, glycerol, aminoethyl alcohol, and stearic and 
linoleic acids. A molecule composed of equimolecular proportions 
of these would demand a different percentage composition from that 
usually found. The discrepancy could be explained on one of 
three grounds: first, that kephalin possesses a structure different 
from the one expressed by the above method; secondly, that 
kephalin isolated by the usual methods represented a substance 
modified in the course of preparation; and thirdly, that a sub- 
stance of unknown composition was present as an impurity. The 
recent work of Levene and West (A., 1918, i, 421) on the prepara- 
tion of a reduced kephalin possessing an elementary composition 
required by a molecule constituted as above excludes the first of 
the three alternatives. The work recorded in this paper shows that 
kephalin as usually prepared is a mixture of true kephalin with 
its own decomposition products. This explains the widely different 


ORGANIC CHEMISTRY. i. 467 


analytical data recorded by previous workers. One of the decom- 
position products is kephalin from which one fatty acid has been 
removed either by chemical manipulation or by enzymes. Sub- 
stances were also obtained which consisted of products of deeper 
deterioration than the loss of one acid molecule. This conclusion 
was arrived at in the course of an investigation into the chemical 
nature of cuorin. 

Support is given to the view of Maclean (‘‘ The Lipins,’ London, 
1918, 52), who doubted that cuorin is an individual substance. 


The greater part of cuorin is made up of crude kephalin. 
J. C. D. 


Preparation of Monochloroacetic Acid. L. J. Simon and 
G. Cuavanne (U.S. Pat. 1304108; from J. Soc. Chem. Ind., 
1919, 38, 553a).—Monochloroacetic acid is prepared by heating 
trichloroethylene with sulphuric acid containing a small amount of 
water. G. F. M. 


Oxidation of Lactic Acid by Bacteria with Formation 
of Pyruvic Acid and Ketonic Substances, P. Mazi (Compt. 
rend. Soc. biol., 1918, 81, 1150—1152; from Chem. Zentr., 1919, 
i, 960).—The author has isolated a dozen types of bacteria which 
have the power of forming pyruvic acid and ketonic substances by 
the oxidation of lactic acid in a purely mineral nutrient solution 
and with calcium lactate as the sole source of carbon. The same 
types also produce pyruvic acid from similar solutions containing 
sugar, from which they form lactic acid; only in one instance does 
the alcoholic fermentation of sugar also occur. The course of the 
action has been more closely studied with six varieties, the pyruvic 
acid being estimated colorimetrically by Simon’s reaction; for this 
purpose, the content of the solution must lie between 0°1 and 1%. 
Formation and decomposition of pyruvic acid occur at different 
rates with the various species. The yield of acetic acid varies from 
traces to more than 50% of the lactic acid decomposed, but formic 
acid is never produced. Two species produce, further, acetylmethy]- 
carbinol and dimethyl diketone, whilst one species produces the latter 
only. The processes involved are indicated by the equations 
CH,°CH(OH)-CO,H + CH,°CO-CO,H + O = CH,*CH(OH)-:COMe + 
2CO,+H,O and 2CH,*CO-CO,H + O=CH,°CO-CO-CH, + 2C0,+ 
H,O. Dimethyl diketone might possibly be formed by direct oxida- 
tion of the secondary alcoholic group of acetylmethylcarbinol, but 


the complete absence of butylene glycol renders this improbable. 
H. W. 


Quantitative Studies on the Succinic Oxidone of Battelli 
and Stern. Hans E:nseck (Biochem. Zeiisch, 1919, 95, 
296—305. Compare Battelli and Stern, A., 1913, i, 929).—It 
appears probable that two quite distinct processes may take place 
when succinic acid is acted on by muscle pulp in the presence of 
oxygen. First, there is the elimination of two atoms of hydrogen 
with the formation of fumaric acid. This reaction is quantitative, 


u 2 
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the amount of oxygen required being proportional to the amount of 
succinic acid in the reaction mixture. Then there is the addition 
of a molecule of water at the unsaturated linking of the fumaric 
acid, with the formation of «malic acid. This reaction is not 
quantitative, but tends to an equilibrium, at which approximately 
a quarter of the fumaric acid remains unchanged. J.C. D. 


Behaviour of the Methylene Group United to the 
Carboxyl Group in Trimethylenesaccharic Acid. Crsarr 
Papert (Arch. farm. sper. sci. aff., 1918, 26, 274—282; from 
Chem. Zentr., 1919, iii, 65).—Opportunity is afforded by tri- 
methylenesaccharic acid (annexed formula) of further investigation 

: of the author’s views on the relative 
CO-CH-CH-CH-CH-CO stability of methyl groups which 
Uv U0 YU VY YV OU © esterify hydroxy-groups or hydroxy- 
meg g's ae and carboxyl groups respectively (com- 

CH UH, CH, pare A., 1917, i, 716). The acid is 

hydrolysed by boiling water containing 
a small quantity of sulphuric acid to monomethylenesaccharic acid 
and formaldehyde. A similar fission appears to occur in the 
rabbit, since formaldehyde can be detected in the urine after 
administration of the acid. H. W. 


Linoleic Acid and its Derivatives. Karsumi Takanasui 
(J. Tokyo Chem. Soc., 1919, 40, 233—289).—Limoleic acid can be 
estimated only by converting it into its derivatives. Physical and 
chemical properties, however, of both the bromo- and hydroxy- 
derivatives into which linoleic acid is ordinarily converted are con- 
fusing according to the different authors (compare Reformatzky, 
A., 1890, 362). Furthermore, the value obtained by the tetra- 
bromostearic acid method is invariably less than that calculated 
from the iodine number in the presence of another unsatu- 
rated fatty acid. In order to investigate the source of this 
discrepancy, the author made extensive studies of the properties of 
various derivatives of linoleic acid. Linoleic acid is first separated 
by brominating linoleic acid from oil of rice bran and soja bean. 
This tetrabromostearic acid, which he designates as (A)-bromo- 
derivative, after repeated crystallisation from light petroleum, forms 
white, needle-shaped crystals, m. p. 114°. It is soluble in ether, 
but insoluble in light petroleum at the ordinary temperature. 
When converted into the methyl ester by Rollett’s method, and 
hydrolysed to linoleic acid, a 90% yield calculated on the basis 
of the (A)-bromo-derivative, or 97% if calculated on the basis of 
its methyl ester, was obtained. An analysis shows its composition 
to be exactly that of linoleic acid. When this is again brominated, 
it yields three types of bromo-derivatives, regardless of the kinds of 
solvent used: (a) m. p. 113-5—114°, containing 53°38% of Br, in- 
soluble in light petroleum; (8) m. p. 59—60°, containing 53-35% 
of Br, soluble in light petroleum; (y) liquid, containing 52°86% of 
Br, soluble in light petroleum. Since the theoretical value for 
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tetrabromostearic acid, C,,H,,0,.Br,, is 53°33% of Br, he concludes 
all these three varieties of bromo-derivatives must be tetra- 
bromostearic acid. The yields of the three derivatives vary some- 
‘what with the types of solvent used. With light petroleum as 
solvent, 43—46% of the total yield is in the a-form, the remaining 
49°2% to 52°66% being 8 and y; with carbon tetrachloride, 39% a 
and 56% £ and y; with ethyl ether. 47% a, 51°77% of B and y; with 
glacial acetic acid, 35% of a. In all cases, the a-form, which possesses 
exactly the same physical properties as the parent compound (that 
is, tetrabromostearic acid, m. p. 114°, soluble in light petroleum), 
is obtained only in a quantity of 49% of the (A)-bromo-derivative, 
the remaining portion being the same tetrabromostearic acid but 
having entirely different physical properties. When the a-variety 
is again reduced to linoleic acid and brominated for a third time, 
it gives 42-4—46% of the aform and 52°8—55-8% of B and y. 
From the 8-form, 36°7% of the a, 48% of B, and 22°4% of y; from 
the y-form, 24—26% of a, 8°05—8-4% of B, but 67°95—65°35% of 
y are obtained. In general, all three racemic varieties of tetra- 
bromostearic acid can be reduced to linoleic acid, and on further 
bromination each yields three varieties of bromo-derivatives, always, 
however, giving most of its own kind. The oxidation products of 
linoleic acid obtained from the a- and 8-forms are a large quantity 
of sativie acid, m. p. 174°, and a small quantity of another tetra- 
hydroxystearic acid, m. p. 135°. The linoleic acid obtained from 
the y-form yields neither sativic acid nor the other tetrahydroxy- 
stearic acid, but gives an acid, C,,H;,0.°OH, soluble in water and 
a rosin-like substance insoluble in water and having the formula 
(C;H,0,),. By applying the same method to the natural linoleic 
acid in the presence of unsaturated fatty acids, only 40% of the 
original amount of linoleic acid is obtained as the crvstallised tetra- 
bromostearic acid insoluble in light petroleum. The author pro- 
poses, therefore, a factor 2°5 to be used for linoleic acid estimations 
if it is to be isolated as the insoluble tetrabromostearic acid. 
Several analytical data are given to show that this factor is most 
satisfactory. CHemicaL ABSTRACTS. 


Condensation of Amino-compounds with Nitromalon- 
aldehyde. Wittiam J. Hate and Epwarp M. Honan (J. Amer. 
Chem. Soc., 1919, 41, 770—776).—To the aldehydic intermediate 
product formed in the preparation of carbopyrrolic esters by the 
condensation of aminoacetic esters with nitromalonaldehyde, Hale 
and Hoyt (A., 1916, i, 71) assigned the constitution 

CHO-CH(NO,)-CH:N-CH,°CO,Et (I). 
It is now found that such intermediate product is capable of 
formation in dilute alkaline solution, from which it separates 
readily. The substance separating is not, however, a salt, and is 
transformed by warm alkali into a pyrrole derivative, which the 
Hinsberg reaction and the Liebermann nitrosoamine reaction show 
to be a secondary amine. This intermediate compound must there- 
fore have the constitution CHO-C(NO,):CH-NH-CH,°CO,Et, the 


i. 470 ABSTRACTS OF CHEMICAL PAPERS. 


isonitro-compound (I) first produced undergoing intramolecular 
rearrangement with transfer of the labile hydrogen atom from 
the central carbon to the nitrogen. 

The assumption that the intermediate compound possessed the 
structure (I) was based on the results of Hill and Torrey (A., 
1899, i, 788), who ascribed similar constitutions to a number of 
products resulting from the condensation of nitromalonaldehyde 
with amino-derivatives. With aniline, these authors obtained two 
compounds which they regarded as the monoanil, 

HCO-CH(NO,)-CH:NPh, 
and the dianil, NPh:CH-CH(NO,)-CH:NPh; neither of these 
compounds exhibits any tendency to form salts, and as they are 
now found to be secondary amines, they must be regarded respec- 
tively as B-anilino-a-nitroacraldehyde, 

CHO-C(NO,):‘CH-NHPh, 
and 8-anilino-a-nitroacraldehydeanil, 

NPh:CH-C(NO,):CH-NHPh. 

The similar compounds furnished by p-toluidine and by methy]- 
amine and its derivatives must receive analogous formule. 

The action of 1 mol. of hydroxylamine on nitromalonaldehyde 
gives an unstable compound which immediately undergoes intra- 
molecular condensation to a B-nitroisooxazole, whereas excess of 
hydroxylamine gives a dioxime stable in alkaline solution. The 
action of aniline hydrochloride on the sodium salt of this dioxime 
precipitates Hill and Hale’s anil-oxime (A., 1903. i, 401), which 
is formed also bv the interaction of hvdroxylamine and the so- 
called monoanil (see above), and must therefore he a f-anilino-a- 
nitroacraldoxime, NOH:CH-C(NO.,):°CH-NHPh;: dehydration of 
this oxime gives a f-anilino-a-nitroacrylonitrile, 

CN-C(NO,):CH-NHPh, 
which Hill and Hale termed a nitrile-anil. 

These facts render necessary a modification of Hale and Hoyt’s 
interpretation (/oc. cit.) of the condensation of nitromalonaldehyde 
with glycine ester; no rearrangement in the pyrrole molecule is 
necessary for condensation after the intramolecular rearrangement 
of compound (1). 

The condensation of nitromalonaldehyde with §8-alanine ethy! 
ester proceeds easily in slightly alkaline solution or in presence of 
sodium acetate. 8-(B-carbethoxyethylamino)-a-nitroacraldehyde 
being formed. Further intramolecular condensation sufficient to 
render possible the isolation of a pvrrole could not be effected, the 
only indication of the formation of a pyrrole derivative being the 
reddening of a vine splinter held in the vapour produced when the 
compound was heated with concentrated hydrochloric acid. 

The results obtained lead to the conclusion that, in aliphatic 
imino-compounds presenting an aldehyde group in such position 
that its possible inter-reaction with a methylene group adjacent to 
the imino-group may lead to a pyrrole. this condensation is highlv 
favoured when the methylene vroun is attached to a carbethoxvl 
or other negative component. If, however, the carbethoxyl group 
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is once removed from the particular methylene group by the inter- 

position of another methylene group, the influence of the carb- 

ethoxyl group becomes so slight that neither the first nor the second 

methylene group exhibits any marked tendency to condense with 

the aldehyde group. 
a-Nitro-B-(B-carbethoxryethylamino)acraldehyde, 

CHO-C(NO,):CH:NH-CH,°CH,°CO,Et, 

forms colourless prisms, m. p. 79°, and gives various reactions for 

aldehydes and also Liebermann’s nitrosoamine reaction. 
a-Nitro-B-(B-carhomethoxyethylamino)acraldehyde, 

NO,°C;H,O-CO,.Me, 
forms colourless leaflets, m. p. 66°, and gives the same reactions 
as the preceding compound. ye eA 


Thiocyanoacetone and its Derivatives and Isomerides. 
JosEPH Tcnerniac (T., 1919, 115, 1071—1090). 


Photosynthesis of Formaldehyde and Sugar. P. R. Kécer 
(Biochem. Zeitsch., 1919, 95, 313—316).—A theoretical consider- 
ation, in which changes of the keto-enol type are held to be of 


importance in the photosynthesis of formaldehyde and sugar. 
J.C. D. 


Degradation of Sugars by Enzymes. H. von Evter and O. 
SvanBerG (Zettsch. physiol. Chem., 1919, 105, 187—239).—The 
course of the fermentation of sugars by a top yeast and a torula 
in an alkaline medium (p,=8) has been studied. Under these 
conditions, alcohol and carbon dioxide are produced in equivalent 
amounts representing, for both products, 30—33% of the fermented 
sugar. Dextrose and levulose, as well as invert-sugar, are rapidly 
fermented at p,,=8, but mannose and galactose are less readily 
attacked. Sucrose is fermented as rapidly as dextrose at this 
degree of alkalinity, but maltose remains untouched, These 
observations indicate that invertase is active at p,=8, but that 
maltase is not. The inversion of sucrose was quantitatively studied 
as far as p,=8'5 by repressing the fermentation by means of 
additions of toluene. The influence of a number of poisons on the 
fermentation in an alkaline medium is described. More or less 
marked inhibition was caused by chloroform, toluene, acetaldehyde, 
aniline, pyridine, resorcinol, sodium picrate, and phenol. Sodium 
salicylate caused a slightly increased rate of fermentation, whilst 
sodium lactate, chloroacetic acid, adrenaline, thyroid extract, and 
sodium thiosulphate had no appreciable effect. Drying at the 
ordinary temperature did not affect the activity of a yeast at 
?,,=8. The growth of yeasts in alkaline solutions has also been 


investigated. J.C. D. 


Occurrence of Difficultly Reducing Carbohydrates in 
Urine. Racnar Bere (Deut. Med. Woch., 1919, 45, 435—436 ; 
from Chem. Zentr., 1919, iii, 33).—It has long been known 
that certain urines which do not contain dextrose have the 
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power of reducing copper sulphate; the solution becomes milky, 
and finally, particularly when preserved, a yellow, more or less 
heavy, flocculent precipitate separates which differs completely 
from the heavy, red precipitate produced by sugar. The author 
has been able to isolate the difficultly reducing sugar, which 
appears to be identical with Leo’s sugar, in the form of colourless 
needles, about 2 mm. in length. It is found that urine (in the 
presence or absence of sugar), which gives the characteristic reac- 
tion after fermentation, also exhibits levorotation. The reaction 
is frequently observed in cases of diabetes and neurasthenia, and 
particularly of gout. The author therefore designates the sub- 
stance arthritose. H. W. 


Chitose. Wattrner Armprecat (Biochem.  Zeitsch., 1919, 95, 
108—123).—Chitosan is completely dissolved by the action of 
nitrous acid. The solution contains carbohydrates of more than 
one type, but no crystalline sugar could be isolated. A crystal- 
line osazone, m. p. 202°, was isolated from this mixture. This 
product is apparently identical with the osazone of chitose. From 
the products obtained by oxidising the crude “chitose syrup” 
with nitric acid. a monocarboxylic acid was obtained, which forms 
a cinchonine salt, colourless prisms, m. p. 200°, and may possibly 
contain a hydrofuran ring. J.C. D. 


Epifucose. E. Vorotex and J. Cervemt (Zeitsch. Zuckerind. 
Béhm., 1917, 42, 215—217).—Fuconic acid is converted into epi- 
fuconic acid by treatment with pyridine and water, and the lactone 
of the latter acid is reduced by sodium amalgam to epi/ucose, 
which was isolated as a sweet, viscous, pale yellow syrup, and did 
not crystallise even after preservation during six months; it has 
[a],, ca —9°. The phenylosazone, m. p. 177—178° (decomp.), and 
the p-bromophenylosazone, m. p. 204°, are identical with the pro- 
ducts obtained from fucose. H. W. 


Plant Colloids. VII. Diastase Action. M. Samec (Koll. 
Chem. Bethefte, 1919, 10, 289-304. Compare A., 1914, i, 930; 
1915, i, 941).—The processes occurring in the diastatic ferment- 
ation of starch have been investigated in the following manner: 
10 grams of potato starch were heated with 900 c.c. of water at 
120° for half an hour, then cooled to 50° and kept at this tempera- 
ture, 100 cc. of 1% diastase solution added, and the reaction 
allowed to proceed at 50°. At measured intervals of time, 25 c.c. 
of the reaction mixture were removed and heated rapidly to 100° 
to stop the action, and then cooled to 25°, at which temperature 
it was examined. The samples were measured to find, respectively, 
(i) the molecular weight of the non-dialysable fraction of the pro- 
ducts of hydrolysis, that is, the portion with molecular weight 
greater than 2000—the freezing-point method was used for this 
purpose; (ii) the colour produced with iodine; (iii) the optical 
rotation; (iv) the reducing action on Fehling’s solution; (v) the 
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specific conductivity ; (vi) the hydrogen-ion concentration ; (vii) the 
velocity of cataphoresis; and (viii) the content of phosphoric acid. 
The whole of these factors were plotted against the time during 
which the reaction had been proceeding, and from the curves 
produced, the following mechanism of the process is deduced. 
Under the influence of the ferment, the starch molecule decomposes 
into at least two unequal parts. Of these, one is very like starch 
in its properties; the other (dialysable) has a somewhat similar 
structure, since it colours iodine blue. The constitution of the, 
starches and the dextrins appears to be almost analogous, since 
the optical rotation of both is very similar. The dialysable pro- 
duct possesses marked reducing properties. As the reaction pro- 
ceeds, the colloidal starch residue separates products of high mole- 
cular weight which are more easily dialysable and give a blue 
iodine reaction. When the molecular weight of the colloidal 
residue has sunk to below 20,000, the dextrin molecules which 
separate give a red iodine reaction, and as the process continues 
they do not give an iodine reaction at all. The initial dextrin 
products are further decomposed, forming erythrodextrins and 
sugar, and the erythrodextrins pass over into achroo-dextrins. A 
tabulated scheme of the process, giving molecular weight and 
iodine reaction at the various stages of the process, is included in 
the paper. J. F.S. 


The Acetyl Content of Lignin. Hans Prinesuem and Hans 
Maenus (Zeitsch. physiol. Chem., 1919, 105, 179—186).—The 
author has investigated the origin of the acetic acid produced in 
the dry distillation of wood and in the processes by which wood 
and straw are broken down by digestion with alkali. In the 
latter process, the whole of the acetic acid formed is derived from 
the lignin substance when the digestion is carried out without 
heating. If, however, the wood or straw is treated with a solution 
of sodium hydroxide at the b. p., with or without the use of 
increased pressure, a small fraction of the acetic acid formed has 
its origin in cellulose. 

The lignin prepared according to the method of Willstitter and 
Zechmeister (Zeitsch. angew. Chem., 1919, 32, 41) is not identical 
with the natural product, since it has undergone hydrolysis and 
lost its acetyl groups. The natural product may be regenerated 
by acetylation. The lignin from hornbeam contains nearly 
double the number of acetyl groups found in lignin from pine- 
wood. J. C. D. 


Sulphite Liquors. Kari H. A. Meranper (Tekn. Tidskr, 
1918, 1O—12, pp. 36; from Chem. Zentr., 1919, i, 862—863). 
—By treatment of sulphite liquor with sodium chloride, the 
author has obtained a substance which differs considerably in 
its properties from that prepared by Klason by precipitation 
with calcium chloride; after purification, it forms a mixture 
of similar ligninsulphonic acids of high molecular weight in 
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which a portion of the sulphur dioxide is loosely held 
in ester-like combination. The author designates the mixture 
a-lignin-S-acid, and has shown that the main portion of it is 
monobasic, whilst only a small part is dibasic. Vanillic acid, 
protocatechuic acid, and catechol are formed when it is fused 
with alkali under various conditions. Acetic acid and small 
amounts of higher fatty acids are also produced, thus pointing to 
the presence of acetyl groups. The yield of catechol attains 10% 
. of the organic matter of the original substance. Free a-lignin-S- 
acid is obtained as a pale brown powder, which readily becomes 
resinified when hydrochloric acid is added to the solution of the 
salted-out product. It is hydrolysed by treatment with alkali. 
There appears to be little prospect of obtaining the acid in the 
crystalline condition, since analyses indicate that it is a mixture 
of relatively complex compounds of almost identical percentage 
composition. In the salts with naphthylamine and toluidine, an 
atom of nitrogen is present for each atom of sulphur; the latter, 
however, appears to be present in different forms, partly firmly 
and partly loosely combined, in the acid. The sodium salt is 
described. The brown colour of a-lignin-S-acid renders its titra- 
tion in the presence of indicators a matter of difficulty. The 
equivalent, 782, is obtained by titration with sodium hydroxide 
and determination of the end-point by measurement of the 
electrolytic conductivity of the solution. Comparison of the 
potential of the solution against that of a calomel electrode gave 
the value 882 for another specimen. In certain cases, the use of 
phenolphthalein was also found possible, and the results show that 
the presence of an atom of sulphur in the free acid corresponds 
with that of one ionisable hydrogen atom, so that a carboxy] 
group cannot be present. The sodium salt is not perceptibly 
hydrolysed; determinations of the molecular weight in aqueous 
solution by the freezing-point method gave values between 822 
and 991 for different specimens. The electrolytic conductivity of 
aqueous solutions of. the sodium salt at different dilutions has also 
been determined. H. W. 


Preparation of Butylamine and of 1-Dibutylamine. The 
Separation of Aliphatic Amines by Partial Neutralisation. 
Emit ALPHONSE WERNER (T., 1919, 115, 1010—1014). 


Biochemical Formation of Aminoethy] Alcohol from Serine. 
F. F. Norv (Biochem. Zeitsch., 1919, 95, 281—285).—-Amino- 
ethyl alcohol was isolated from the products of the decomposition 
of serine by putrefactive bacteria. Ten grams of the amino-acid 
yielded 2°8 grams of crude aminoethyl! alcohol picrolonate. 

J. C. D. 


The Muscarine Question. I. Double Salts of certain 
Bases with Platinum. Atsert B. Weinnacen (Zeitsch. physiol. 
Chem., 1919, 105, 249—-257).—Choline platinibromide, 

(C;H,,ON).PtBr,, 
large, dark red prisms or octahedra, m. p. 240° (decomp.), 
sparingly soluble in cold water. Choline hydrobromide p a 
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dark red precipitate with chloroplatinic acid. This double salt 
crystallises from water in prisms and plates, m. p. 255° (decomp.). 
It is apparently the compound (C;H,,ON),PtClBr;. Betaine 
platinibromide crystallises from water in dark red four- or six- 
sided prisms which decompose at 240°. Pyridine platinibromide, 
(C;H;N).,H,PtBr,, dark red, short prisms, decomposes. at about 
280°. On heating the aqueous solution of this salt, a finely 
crystalline, golden-yellow double salt separates, (C;H;N).PtBr,, 
which chars at about 150°. In the course of this change, an 


intermediate product, |P py(CsHs Be | HC, H;N (1%), was isolated. 


Arecaidine platinibromide, (C,H1,°0;N),,H,PtBr, H,0, forms dark 
red, eight-sided prisms, and also cinnabar-red, thin, rhombic plates, 
decomp. 238°. If a solution containing arecoline hydrobromide 
and chloroplatinic acid is warmed, it turns dark red, and a dark 
red double salt crystallising in six-sided plates and short prisms 
separates. This is apparently (C,H,,0,N).,H,PtCl,Br,. 

Nicotine platinibromide, C,,H,,N.,H,PtBry,H,O, minute, dark 
red crystals, decomposes at 230°. It is decomposed by water with 
formation of an orange-yellow product. 

No double salts were isolated and identified in the case of 
morphine and hydrazine. J. C. D. 

Epichitosamine and Epichitose. P. A. Levene (J. Biol. 
Chem., 1919, 39, 69—76).—The synthesis of epichitosamine is 
given. This sugar and chitosamine constitute the first pair of 
epimeric hexosamines. By reduction of the lactone hydrochloride 
with sodium amalgam, the crystalline epichitosamine, C,H,,0,N, 
was obtained (hydrochloride, C,H,;0;N,HCl, m. p. 187° [corr.], 
[a]? —4-7°). The osazone has m. p. 205°, and the rotation is 
in accord with that found for glucosazone. Efforts to obtain the 
monotarboxylic acid failed, but on oxidation of the hydrochloride 
with nitric acid, saccharic acid was formed. From the hydro- 
chloride, by the action of mercuric oxide, the sugar epichitose, 
m. p. 240° (corr.) (decomp.), [a]p —96°, was prepared in a 
crystalline condition. It reduces Fehling’s solution. 

Epichitosamine and epichitose show no mutarotation. If, in 
the former case, this is ascribed to the presence of the betaine 
structure assumed by Irvine and Hynd (T., 1912, 101, 1136), it 
would be expected that it would react differently from the other 
amino-sugars with nitrous acid. No such difference could, how- 
ever, be detected. Attempts to oxidise the sugar failed. Another 
peculiarity of the sugar lay in its behaviour towards mercuric 
oxide. Whilst other sugars under this treatment were trans- 
formed into the corresponding amino-acids, epiglucosamine formed 
epichitose. Epichitose may be represented graphically : 


nay 
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A further peculiarity of epichitosamine was found in its behaviour 
towards nitrous acid. In this case, saccharic acid was obtained, 
and no dehydration with ring formation followed deamination. 

Epichitosamine appears to be an a-amino-sugar, and there are 
reasons for believing that it is represented by one of the following 
formule: 


OH 
HC—— 


‘ HO-NH, 
OH-CH 
HO——o 
HC-OH 
OH,-OH 


d-Chondrosamino- and d-Chitosamino-heptonic Acids. 
P. A. Levene and I. Marsvo (J. Biol. Chem., 1919, 39, 
105—118. Compare Levene, A., 1916, i, 203, 712).—The 
present communication contains specific directions leading to 
satisfactory yields of chondrosaminoheptonic acid, and simplified 
directions for the preparation of chitosaminoheptonic acid. By 
the action of hydrocyanic acid on hexosamines, a mixture of the 
two epimerides is obtained. The d-chondrosaminoheptonic 
acids had ([a]j;—3-5°. By fractional crystallisation, a 
levorotatory d-chondrosaminoheptonic acid, elongated prisms, 
m. p. 139° (corr.) (decomp.), and a dextrorotatory d-chondros- 
aminoheptonic acid, were separated. The former showed an 
original rotation, [a] —8°25°, and an equilibrium value of 
{aJ> —13-00°. This form predominated in the original mixture. 
d-d-Chondrosaminoheptonic acid has an _ initial rotation 
[aJp +42°5° and an equilibrium rotation [a}f+65°0°. The 
d-chitosaminoheptonic acids with original rotation [a]> +4°0° 
and equilibrium rotation [a]? —1'0° were separated into a 
dextrorotatory d-chitosaminoheptonic acid, heavy prisms, m. p. 
192° (decomp.), initial rotation [a]f+6°5° and equilibrium 
rotation [a] +2-75°, and a levorotatory d-chitosaminoheptonic 
acid, prismatic needles, m. p. 139° (corr.) (decomp.), initial rota- 
tion [a]’—7°5° and equilibrium value [a]j —12:0°. In the 
original mixture, the dextro-form predominates. 

The attempt to isolate the deaminised heptonic acids in a satis- 
factory condition failed. 

After oxidation with nitric acid after deamination, insoluble 
calcium salts were obtained, which on analysis appeared to be the 
calcium salts of trihydroxyglutaric acids. The calcium salts 
obtained from the two acids showed different optical rotation; 
that from chondrosaminoheptonic acid had fa]> +5-0° (initial) 
and [a]p+1°5° (equilibrium), whilst that from chitosamino- 
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heptonic acid had [a] +10-0° (initial) and [a] +17°0° (equil- 
ibrium). Theoretically, both aminoheptonic acids should yield 
the same trihydroxyglutaric acid. J.C. D. 


Constitution of Carbamides. IX. The Interaction of 
Nitrous Acid and Mono-substituted Ureas. The Prepara- 
tion of Diazomethane, Diazoethane, Diazo-n-butane, and 
Diazoisopentane from the Respective Nitrosoureas. Enwi. 
ALPHONSE WERNER (T., 1919, 115, 1093—1102). 


Cyanogen Chloride. Cu. Maveuin and L. J. Simon (Compt. 
rend., 1919, 169, 474—476).—There are only two cyanogen 
chlorides. One, a volatile liquid, has the following constants: 
m. p. —6°5°, b. p. +12°5°/760 mm., Dy) 1°222, mean coefficient 
of expansion (0—45°) 0°0019. The other chloride is a solid poly- 
meride, m. p. 145°. The volatile chloride is prepared by the 
action of chlorine or an acidified solution of sodium hypochlorite 
on aqueous solutions of hydrogen cyanide, or of equimolecular pro- 
portions of sodium cyanide and hydrogen chloride. It is con- 
veniently obtained by the electrolysis of solutions containing equi- 
molecular proportions of hydrogen cyanide and chloride, using a 
graphite anode in a closed porous pot provided with a delivery 
tube leading to a freezing bath for the collection of the cyanogen 
chloride. The porous pot stands in a metal vessel, serving as the 
cathode, and containing dilute hydrochloric acid. The yield varies 
from 75 to 80% of the theory. The optimum concentration of the 


solutions is about 2 gram-mols. per litre, and under these condi- 
tions no appreciable hydrolysis of cyanogen chloride by the aqueous 
hydrochloric acid occurs. The method of Sérullas, namely, the 
action of chlorine on mercuric cyanide, gives precisely the same 
product as that obtained by the other methods. G. F. M. 


a-, B- and y-Trinitrotoluenes. Hue Ryan and W. M. 
O’Rrorpan (Proc. Roy. Irish Acad., 1918, 34, 175—193).—The 
sensitive product to the presence of which accidents with a-trinitro- 
toluene are attributed is usually regarded as derived from a-tri- 
nitrotoluene itself, but the assumption that it is derived from the 
B- or y-isomeride is equally probable, and would be the more 
likely if the latter compounds were chemically more reactive than 
the a-compound. The behaviour of the three isomerides towards 
alkalis, amines, hydrocarbons, and aldehydes under comparable 
conditions has therefore been investigated, and also that of s-tri- 
nitrobenzene towards alkalis. 

The action of aqueous alkali on s-trinitrobenzene yields (1) tetra- 
nitroazoxybenzene (compare Lobry de Bruyn, A., 1895, i, 653), 
which exhibits reactions similar to those of Anschiitz and Zimmer- 
mann’s tetranitroazoxytoluene; (2) a small proportion of a com- 
pound, m. p. 200—220°, which is possibly hexanitrodiphenyl 
(m. p. 234°). 

With sodium n-butoxide, a-trinitrotoluene gives a moderately 
stable compound, C,H,Me(NO,),,NaO°C,Hy, which explodes when 
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dropped into a tube heated at 170°; it is apparently accompanied 
by a small proportion of a di- or tri-alkyloxide (compare Busch and 
Kogel, ‘A., 1910, i, 472). 

With either alkali hydroxide in presence of an oxidising agent 
(iodine) or hot alkali hydroxide or carbonate solution, a-trinitro- 
toluene gives hexanitrodibenzyl. When treated with alkali hydr- 
oxide or carbonate, §-trinitrotoluene yields a dinitro-m-cresol, 
m. p. 101° (compare Will, A., 1914, i, 509), and a large proportion 
of more complex products, whilst the y-compound gives, in small 
amounts, a dinitro-m-cresol, m. p. 72—73° (Will, doc. cit.), and 
a crystalline compound insoluble in alkali, possibly a dibenzyl or 
stilbene derivative. In all cases, dark, amorphous, explosive sub- 
stances were isolated from the products of the action of alkalis. 

a-Trinitrotoluene yields brown, complex compounds under the 
prolonged action of aqueous ammonia. With alcoholic ammonia, 
the B-compound reacts readily in the cold, giving §-dinitro- 
toluidine, m. p. 95—96° (compare Hepp, A., 1883, 315); with 
aqueous ammonia, the B-compound yields a small proportion of 
8-dinitrotoluidine, and the y-compound y-dinitrotoluidine, m. p. 
190—192°. 

a-Trinitrotoluene forms an additive compound with p-toluidine 

(compare Jackson and Clarke, P., 1906, 83). 

With aniline, §-trinitrotoluene yields a 

phenyldinitrotolylamine, m. p. 114—115°, of 

the probable constitution (I) (compare Hepp, 

loc. cit.), and with ptoluidine, a dinitrodi- 

tolylamine, probably (II), which forms red, 

prismatic crystals, m. p. 131°. With 

ptoluidine, . y-trinitrotoluene gives an additive compownd, 

C,,H,,0,N,, which crystallises in 

M+» NO, yellow needles, becomes eo“ 

A fee “al at 147°, m. p, 154°; in hot 

< -NH- Me alcoholic pe od ld the reaction 

NO, yields a dinitroditolylamine, prob- 

(TI.) ably (III), which forms orange, 
monoclinic plates, m. p. 154°. 

With aldehydes in presence of piperidine, a-trinitrotoluene con- 

denses, giving (1) with benz- 

NO, aldehyde, 2:4: 6-trinitro 

NO, “fe ae ae \Me stilbene ; (2) with anisaldehyde, 

Ml tet PA fact gh 2 : 4 : 6-+trinitro-4/-methoxy- 

Me stilbene (compare Pfeiffer and 

(III.) Monath, A., 1906, i, 413; 

1916, i, 24); and (3) with 

piperenaldehyde, 2:4 : 6-trinitro-3! : 4!-methylenedioxystilbene, 

C,,H,0.N,, which crystallises from benzene in dull yellow prisms, 

turning scarlet on keeping or on being heated, owing to loss of 

benzene of crystallisation; m. p. (solvent-free), 156—157°. This 

reaction is not shown by either the B- or the y-compound, even at 
130°, only a brown, amorphous substance being obtained. 
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With phenanthrene, all three trinitrotoluenes form additive com- 
pounds, C,H,,0,N;: (1) acompouwnd, bright yellow needles, m. p. 
98—99°; (2) B-compound, pale yellow, prismatic plates, m. p. 
105°; (3) y-compound, dull yellow, acicular prisms, m. p. 83°. 

The four substances examined react differently with alkalis, but 
in all cases reduction occurs, this probably proceeding to the form- 
ation of an amine, the amino-group of which is then replaced by 
hydroxyl with liberation of ammonia. Complex phenolic com- 
pounds are also apparently formed in considerable proportions. 
In the case of a-trinitrotoluene, this reduction is accompanied by 
an oxidation process, yielding hexanitrodibenzyl; non-phenolic 
compounds obtained from s-trinitrobenzene and y-trinitrotoluene 
may also result from oxidation. 

A sample of crude y-trinitrotoluene was found to contain a dark, 
amorphous substance, which explodes when heated. T. H. P. 


a- and 8-Aminoalkyl(aryl)benzenes and their Derivatives. 
A. Ocata (J. Pharm. Soc. Japan, 1919, 445, 193—-216).—For the 
study of the relation between the chemical constitution of amino- 
compounds and their local narcotic action, the author has pre- 
pared (1) five B-aminoalkyl(aryl)benzenes; (2) five a-aminoalkyl- 
(aryl)benzenes; (3) four aryl derivatives of (1) and (2); (4) two 
V-alkylaryl derivatives of (1); and (5) three mixed secondary 
alkylamines. Primary amines can be prepared from nitriles by 
reduction with sodium. The author obtained 8-phenylethylamine 
from phenylacetonitrile in 68% yield, and isohexylamine from 
isohexonitrile. §-Phenylisopropylamine, CH,Ph*CHMe-NHb,, can 
easily be prepared by the action of ammonium formate (2 grams) 
on benzyl methyl ketone (2 grams) at 180—200°. Similarly were 
prepared B-aminoisoherylbenzene  [B-amino-a-phenyl-d-methyl- 
pentane|, CH,Ph*CH(NH,)-CH,Pr’, b. p. 1219/8 mm. (hydro- 
chloride, CyoH;gN,HCl, m. p. 230—231°), B-amino-octylbenzene 
[B-amino-a-phenyloctane|], CH,Ph-CH(NH,)[CH2|;-CHs, b.  p. 
145°/75 mm. (hydrochloride, m. p. 134—136°), a8-diphenylethyl- 
amine, a-phenylethylamine in 65% yield, a-aminoisoherylbenzene 
fa-amino-a-phenyl-8-methylpentane|], NH,;CHPh-CH,°CH,Pr*, b. p. 
146°/3 mm. (hydrochloride, m. p. 289°), and a-aminoheptylbenzene 
[a-amino-a-phenylheptane|, NH,*CHPh-[CH,],-CH;, b. p. 145°/ 
15 mm. (hydrochloride, m. p. 185—186°), from benzyl ssobutyl 
ketone, benzyl n-hexyl ketone, deoxybenzoin, phenyl tsoamyl 
ketone, and phenyl n-hexyl ketone respectively. 

Secondary amines, such as di-8-phenylethylamine, benzyl-B- 
phenylisopropylamine, CH,Ph*NH:CHMe’CH,Ph, b. p. 194°/ 
24 mm. (hydrochloride, m. p. 186°5°), and benzyl-8-phenylethyl- 
amine have been obtained by reducing with sodium the condensa- 
tion products of &-phenylethylamine and phenylacetaldehyde, of 
B-phenylisopropylamine and benzaldehyde, and of §-phenylethyl- 
amine and benzaldehyde respectively. isoA mylisoherylamie, 
CH.Pr*-CH,*NH-CH.°CH.*CH,Pr4, b. p. 208°/758 mm. (hydro- 
chloride, m. p. 258—259°; stannichloride, m. p. 198°), was pre- 
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pared by the condensation of isoamyl bromide and ésohexylamine, 
and isoamylheptylamine, Cy.H,;N, b. p. 229°/761 mm. (hydro- 
chloride, m. p. 235°), by the condensation of isoamyl bromide and 
n-heptylamine. 

Tongue-tests proved that the hydrochlorides of f-amino-a- 
phenyloctane, af8-diphenylethylamine, a-phenylethylamine, benzyl- 
8-phenylisopropylamine, and isoamylisohexylamine have hypnotic 
action. CHEMICAL ABSTRACTS. 


Preparation of Explosives. Tuomas CampBeLt JAMEs, JAMES 
Ivor Morcan Jones, and Roxsert Inittyp Lewis (Eng. Pat., 
130357).—Trinitrophenylmethylnitroamine (tetryl) forms stable 
condensation products with aromatic amines, and these can be 
readily nitrated with warm nitric acid, forming nitro-compounds 
suitable for use as high explosives. In the case of trinitrophenyl- 
methylnitroamine wad aniline, picrylaniline, CsH,(NO,),*NH°C,H,, 
is obtained, and this, when nitrated, yields hexanitrodiphenyl- 
amine. C. A. M. 


Action of Bromine on some Derivatives of Diphenylamine. 
Huen Ryan and Wittiam O’Rriorpan (Proc. Roy. Irish Acad., 
1919, $4, 218—225).—The method given by Berger (compare 
Buisson, ‘Le Probléme des Poudres’’) for the estimation of the 
total amount of diphenylamine, either free or as nitroso-derivative, 
present as stabiliser in a powder, depends on the conversion of the 
base into its tetrabromocompound. By boiling the powder with 
dilute sodium hydroxide solution, the diphenylnitrosoamine is con- 
verted into diphenylamine; the distillate is then treated with 
excess of bromine, and the amount not used in the formation of 
the tetrabromodiphenylamine estimated volumetrically. 

The authors’ experiments show that the prolonged action of 
bromine on diphenylnitrosoamine in chloroform solution and in 
presence of sunlight yields mainly hexabromodiphenylamine, m. p. 
223° (compare Gnehm, this Journal, 1876, 83), which is also 
obtained under similar conditions from tetrabromodiphenylamine ; 
the latter represents the first product of the action of bromine on 
diphenylnitrosoamine. 

Since some of the nitro-derivatives of diphenylamine and 
diphenylnitrosoamine are appreciably volatile in steam, and would 
hence accompany the diphenylamine in the distillate of Berger’s 
method, the action of bromine on 4-nitro-, 2:10-, and 4:10-dinitro- 
diphenylnitrosoamines, 2:4-, 2:10-, and 4:10-dinitrodiphenyl- 
amines, and 2:4:8:10-tetranitrodiphenylamine has been investi- 
gated ; of these compounds, the first three and the last have been 
found among the products of the interaction of diphenylamine with 
the oxy-acids of nitrogen. With the exception of the tetranitro- 
compound, all these compounds react with bromine in chloroform 
solution, the only product being in each case a dibromo-derivative. 
The derivatives of diphenylnitrosoamine lose the nitroso-group on 
bromination and yield the same bromo-compounds as the corre- 
sponding nitrodiphenylamines. 
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It is evident that Berger’s method (see above), and also that of 
Dreger (A., 1909, ii, 708), will give untrustworthy results if any 
of the volatile nitro-compounds formed from diphenylamine in a 
powder escape interaction with the alkali, or if a mixture of tetra- 
and hexa-bromodiphenylamines is formed in consequence either of 
rise of temperature caused by rapid addition of the bromine or of 
prolonged contact of the bromine with the product. 

Dibromo-4-nitrodiphenylamine, C,,.H,O,N,Bro, forms bright 
yellow needles, softening at 212°, m. p. 216°. Dibromo-2:4- 
dinitrodiphenylamine, C,,.H,O,N;Br,, prepared from 2: 4-dinitrodi- 
phenylamine, forms orange, rhombic prisms, m. p. 195°5°, and may 
be identical with the compound, m. p. 196°, obtained by Leymann 
(A, 1882, 1057). Dibromo-2:10-dinitrodiphenylamine forms 
felted, yellow needles, m. p. 185—186°. Dibromo-4 :10-dinitrodi- 
phenylamine forms pale yellow needles, m. p. 247°. T. H. P. 


Action of Nitric Acid and Nitrous Acid on Diphenylamine. 
I. Hue Ryan and Paytuis Ryan (Proc. Roy. Irish Acad., 1918 
34, 194—-204).—The experiments here described were all carried 
out at the ordinary temperature and at low concentrations 
Under these conditions, prolonged interaction of equivalent 
amounts of diphenylamine and nitric acid in acetic acid solution 
forms only the nitrate of the base, whilst when a greater propor- 
tion of the acid is taken, one portion of the amine is converted 
into a brown, resinous solid and another portion into nitro-deriv- 
atives of diphenylamine, among which the 2:10-dinitro-, 4:10- 
dinitro-, and 2:4:8:10-tetranitro-derivatives have been identified ; 
in only one experiment was a trace of 2:10- dinitrodiphenylnitroso- 
amine obtained. 

Under similar conditions, the nitration of diphenylnitrosoamine 
proceeds quite differently. When two or more equivalents of nitric 
acid are used per one equivalent of diphenylnitrosoamine, the colour 
of the solution changes slowly from orange to’ orange-yellow or 
yellow, with separation of the sparingly soluble 2:10-dinitrodi- 
phenylnitrosoamine. The latter is not formed when only one 
equivalent of acid is employed, the products then being 4-nitro- 
dipheny!nitrosoamine, and probably a small amount of 2-nitro- 
diphenylnitrosoamine. When larger proportions of nitric acid are 
employed, the acetic acid solution is found to contain 2:4:8:10- 
tetranitrodiphenylamine and 4:10-dinitrodiphenylamine, together 
with other polynitro-compounds which have not been isolated pure. 
Three apparently different dinitrodiphenylamines have been pre- 
pared; all of these are pale yellow and melt with decomposition. 
binary mixtures melting several degrees lower than either of the 
constituents. The fact that these three compounds lose nitric oxide 
when heated may have a bearing on the heat tests for nitrocellulose 
powders stabilised bv addition of diphenylamine. 

The action of nitric acid on diphenvlamine in presence of nitrous 
acid has also been investigated. In this case, the main product is 
always a dinitrodiphenylnitrosoamine, the formation of which is 
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regarded as an indication of the completion of the stabilising action 
of the diphenylamine. 

4:10-Dinitrodiphenylnitrosoamine (1), C\yH,O;N,, obtained by 
the action in the cold of nitric acid of D 1°43 (6 mols.) on 4-nitro- 
diphenylnitrosoamine (1 mol.) in glacial acetic acid solution, is a 
yellowish-white solid, m. p. 155—-159° (decomp. ) as ae Oe 


Action of Nitric Acid and Nitrous Acid on Diphenylamine. 
II, Hues Ryan and Puyiiis Ryan (Proc. Roy. Irish Acad., 1919, 
34, 212—217. Compare preceding abstract).—Owing to the ease 
with which the nitroso-group may be split off from nitrodipheny!- 
nitrosoamines, the action of nitric acid on diphenylamine and 
diphenylnitrosoamine has been examined in the inert solvent, 
carbon tetrachloride. In this case, the reactions were complicated 
by separation of the solution into two layers with different relative 
concentrations of the reacting compounds, but in general the nitra- 
tions follow courses similar to those exhibited in acetic acid. Com- 
bination of the two sets of results gives the following scheme for 
the course of the reaction between nitric acid, nitrous acid, and 
diphenylamine at the ordinary temperature, and at low concentra- 
tions of the interacting compounds: 


Diphenylamine 


Dipheny]nitrosoamine 


4-Nitrodiphenylnitrosoamine (2-Nitrodiphenylnitrosoamine) 
4-Nitrodiphenylamine (2-Nitrodiphenylamine) 
| 


te on | 
4:10-Dinitrodiphenyl- 2: 10-Dinitrodiphenyl- (2: 8-Dinitrodiphenyl- 
nitrosoamine nitrosoamine nitrosoamine) 
4: 10-Dinitrodiphenyl- 2:10-Dinitrodiphenyl- 2: 8-Dinitrodiphenyl- 
amine amine amine 


Y Vv Y Y 
(2:4: 10-Trinitrodiphenylamine) 2: 4:8-Trinitrodiphenylamine 
| : | 


Pie 
2:4:8:10-Tetranitrodiphenylamine. 


The compounds shown in brackets have not been isolated, but 
are probably present in some of the fractions obtained. T. A. P. 


Melting Point of Pure Phenol. Henri Leroux (J. Pharm. 
Chim., 1919, [vii], 20, 88—91).—-Pure phenol melts at 40°85° and 
boils at 182°/760 mm. Phenol is hygroscopic, and the presence 
of 02% of water lowers the melting point to 40°. wR 
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Process for the Preparation of Primary Alcohols. 
SociETs Curmique pes Usines pu Ruone (Brit. Pat., 122630).— 
Ethylene oxide readily lends itself to the practical synthesis of 
primary alcohols provided that it is caused to react on an ethereal 
solution of an aromatic Grignard reagent in the gaseous form at 
temper .tures between 0° and 10° instead of in ethereal solution at 
—15°, as hitherto employed. Under these conditions, almost 
theoretical yields are obtained. Examples are given of the 
synthesis of phenylethyl alcohol, p-tolylethyl alcohol, p-methoxy- 
phenylethyl alcohol, and 6-methoxy-m-tolylethyl alcohol. [See, 
further, J. Soc. Chem. Ind., 1919, October. | G. F. M. 


Synthesis of certain Substituted Pyrogallol Ethers, in- 
cluding a New Acetophenetidide derived from the Ethyl 
Ether of Syringic Acid. Marston Taytor Bocrert and Jacos 
Enrircn (J. Amer. Chem. Soc., 1919, 41, 798—810).—By con- 
version of the ethyl ether of syringic acid into the corresponding 
chloride and amide, and subjection of the latter to the Hofmann 
reaction, the authors have obtained 3:5-dimethoxyphenetidine, 
which on acetylation yields 3:5-dimethoxyacetophenetidide; this 
compound exhibits marked antipyretic properties, and is not more 
toxic than phenacetin. Syringic acid was obtained in 75% yield 
from 3:4:5-trimethoxybenzoic acid by a modification of Bogert and 
Isham’s method (A., 1914, i, 532). 

3:5-Dimethozry-4-ethoxrybenzotie acid (syringic acid ethyl ether), 
OEt-C,H.(OMe),*CO,H, forms lustrous, white, sword-shaped needles, 
m. p. 123—124° (corr.), and remains apparently unchanged at 
300°. Its methyl ester, C,.H,,0;, colourless, rhombic plates or long 
needles, m. p. 64°5—65° (corr.), ethyl ester, hexagonal crystals, 
m. p. 46—47° (corr.), b. p. 195—196°/30 mm., and amide, 
CoH ,,0,*CO-NH., white, glistening leaves, m. p. 154—155° (corr.), 
were prepared. 

3 : 5-Dimethory-p-phenetidine (3 : 5-dimethoxy-4-ethoxyantline), 
OEt-C,H.(OMe).*NH., forms pale brown needles, m. p. 92—93° 
(corr.), and in the air undergoes gradual oxidation to a blue, 
amorphous substance. In aqueous solution, the amine gives a deep 
emerald coloration with ferric chloride and spangles of silver with 
silver nitrate. In concentrated sulphuric acid, it gives a colour- 
less solution, but addition of the solid amine to concentrated nitric 
acid produces a deep crimson coloration, changing to clear yellow. 
When diazotised and coupled with a-(8-)naphthol in alkaline solu- 
. tion, the amine yields a deep crimson (bright vermilion) dye. 

3 : 5-Dimethoryaceto-p-phenetidide (3 : 5-dimethory-4-ethoxy- 
acetanilide), OEt*C,H.(OMe),*NHAc, forms long, white needles, 
m. p. 129° (corr.), and also crystallises with 1H.O in white prisms, 
m. p. 90° (corr.): it is not volatile in a current of steam. 2-Bromo- 
3 : 5-dimethory-4-ethoryacetanilide, C,.H,O,NBr, was obtained 
crystalline. 

3:5-Dimethory-4-ethory phenol, OEt*C,H.(OMe).“OH, to which 
the name homoantiarol (compare Kiliani, A., 1897, i, 91; Graebe 
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and Suter, A., 1905, i, 703) is given, forms long, hair-like, pale 
yellow needles, m. p. 119° (corr.), and volatilises slowly even at 
100° ; it responds to the ordinary reagents for free hydroxyl groups. 
1-Lodo-3 :5-dimethory-4-ethorybenzene, OEt*C,;H,I(OMe),, crystal- 
lises in yellow needles, m. p. 53° (corr.), and exhibits a powerful 
odour resembling that of iodoform. 3:5-Dimethory-4-ethozry- 
phenylcarbamide (3 :5-dimethoxydulcin), 
OEt*C,H,(OMe),"NH-CO-NH,, 
forms white needles, m. p. 182° (corr.), and, unlike dulcin, is 
practically tasteless. 3 : 5-Dimethory-4-ethory-s-diphenylcarb- 
amide (3:5-dimethory-4-ethorycarbanilide), 
OEt-C,H.(OMe).*NH-CO-NHPh, 
forms long, white, hair-like needles, m. p. 185° (corr.). 3:5-Dimeth- 
oxy-4-ethorybenzeneazo-B-naphthol (3:5-dimethoxry phenetidineazo- 
B-naphthol), OEt-C,H,(OMe),*N:N-C,,H,-OH, forms dark red 
plates with a bronze-like lustre, m. p. 130° (corr.), and dyes silk 
and cotton salmon-pink and wool bright orange, the colours being 
fast against water, soap, dilute acid, and light. E. Ms Be 


Chemical Constituents of Bulbus Scillae. Ernst Buscumann 
(Arch. Pharm., 1919, 257, 79—86).—For purposes of investiga- 
tion, it is essential to use fresh material, since the dried substance 
contains so much syrupy matter that the extraction of the active 
principles is practically impossible. 

The coarsely powdered material was repeatedly extracted with 
cold water, and the extracts were treated successively with lead 
acetate, sodium phosphate, and ethyl acetate; the last removed a 
small quantity of yellow, crystalline material, the amount of which 
was too small for further investigation. The presence of choline 
in the residual aqueous solution was ascertained by the isolation 
of its platinichloride, m. p. 241°, and aurichloride, m. p. 261°. 
The residue left from the treatment with water was extracted with 
alcohol, and the extract was treated successively with light 
petroleum (b. p. not above 50°), ether, and chloroform. In this 
manner, there were obtained (i) xanthoscillide, lemon-yellow 
needles, m. p. 117—118°, which in an impure form constitutes 
Merck’s scillin, scillisterol, m. p. 163—164° facetate, m. p. 
133—134°; bromoacetate, m. p. 196° (decomp.)], phytosterol, m. p. 
134° (acetate, m. p. 125—126°), and a brown oil (D 0°9248, iodine 
number 57-:74—60°03, Kéttstorfer number 192-65—199°22) in which 
the presence of formic and palmitic acids, probably also of acetic 
or propionic acid and oleic acid, was established ; (ii) a phytosterol- 
glucoside, colourless, slender, indistinct needles, m. p. 290 
(decomp.); and (iti) a small amount of long, slender needles which 
could not be further investigated. 

The aqueous extract which had been treated with lead acetate 
gradually deposited a brownish-yellow precipitate, from which a 
strong organic acid was isolated, the investigation of which is not 
complete; a brown dye was also present. H. W. 
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Some Esters of p-Nitro- and p-Amino-benzoic Acid. S. V. 
HinTrkKa and Linpa MELANDER (Ann. Acad. Sci. Fennicae, 1919, 
[A], 10, No. 13; from Chem. Zentr., 1919, i, 836—837).—Bornyl 
p-nitrobenzoate, m. p. 134°, is prepared by heating a mixture of 
borneol and p-nitrobenzoyl chloride. Camphenilyl p-nitrobenzoate, 
needles, m. p. 98°, is similarly obtained from camphenilol (m. p. 
68—69°, [a], +19°12°). Fenchyl p-nitrobenzoate crystallises in 
needies, m. p. 108—109° (the fenchyl alcohol was prepared from 
fenchone and had [a], —8°43°). Bornyl p-aminobenzoate, pre- 
pared by reducing the corresponding nitro-ester with stannous 
chloride and hydrochloric acid, forms needles or large, regular 
crystals, m. p. 144°, whilst its acetyl derivative crystallises in 
plates, m. p. 158°. Reduction of camphenily] p-nitrobenzoate leads 
to a mixture of the amino-ester, plates, m. p. 165°, and a substance, 
m. p. 126—129°. Attempts to reduce fenchyl p-nitrobenzoate by 
tin or stannous chloride and hydrochloric acid, or by zinc and acetic 
acid, led to resinous products. The action of hydrogen in the 
presence of colloidal palladium on an alcoholic solution of the 
fenchyl ester yielded a product, analyses of which gave results 
approximating to those required by the formula C,,H,,0,N; it 
was an amino-compound, which, however, could not be purified. 
The ester could not be prepared from a mixture of p-aminobenzoic 
acid, fenchy] alcohol, and concentrated sulphuric acid, which yielded 
an oil, b. p. 166—168°/10 mm., D}® 0°9535, n} 1°5193, the form- 
ation of which was due to the action of sulphuric acid on the 
alcohol; it is probably an unsaturated hydrocarbon of high mole- 
cular weight. H. W. 


Preparation of Organic Stanno- and Stanni-chlorides. 
III. Compounds of the Amino-acids. J.G. F. Druce (Chem. 
News, 1919, 119, 73—74. Compare ibid., 1919, 118, 1, 87).—The 
following organic derivatives of stannous and stannic chlorides have 
been prepared and characterised. Anthranilic acid stannochloride, 
CO,H-C,H,-NH,,HSnCl;, is prepared by warming 1°7 grams of 
o-nitrobenzoic acid with 3-6 grams of granulated tin and 30 c.c. of 
hydrochloric acid diluted with an equal volume of water. On cool- 
ing, after the solution of the tin, the salt separates in colourless, 
microcrystalline needles, which are washed with diluted hydrochloric 
acid and dried in the air. The salt softens at 85° and melts at 
125° to a colourless liquid. A solution in hydrochloric acid gives 
a white precipitate with mercuric chloride and a brownish-black 
precipitate with hydrogen sulphide. This compound has also been 
prepared by crystallising the component salts together. Anthranilic 
acid stannichloride, (NH,*C,HyCO,H).,H,SnCl,, is prepared by 
dissolving 3 grams of the first-mentioned compound in diluted 
hydrochloric acid and passing a slow stream of chlorine through the 
solution for three hours. On concentrating, deliquescent needles 
separate from the solution. This salt was also prepared by crystal- 
lising a mixture of the component salts. m-Aminobenzoic acid 
stannochloride, (NH.*C,;H,*CO,H),.,H,SnCl,, is prepared by an 
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analogous method to the first-named salt. It crystallises in a mass 
of feathery needles, m. p. 240°; it is not very soluble in water, but 
the solution is strongly acid, and boiling does not cause hydrolysis. 
m-A minobenzotc: acid stannichloride, (NH,*C,H,-CO.H).,H,SnCl, 
is prepared similarly to the corresponding ortho-compound. It 
forms short, radiating masses of colourless crystals, m. p. 193°. 
p-Aminobenzoic acid stannichloride. (NH,*C,H,CO,H),,H,SnC\,, 
may be prepared by crystallising a mixture of the component salts 
or by reducing p-nitrobenzoic acid with tin and hydrochloric acid. 
Attempts to prepare the corresponding stannochloride yielded only 
the stannichloride. This compound crystallises in small, pale 
yellow, brittle needles, and does not melt at temperatures up to 
315°. Sulphanilic acid stannichloride, 
(NH,°C,H,*SO,H).,HSnCl,, 
is prepared by crystallising a solution of the component salts from 
hot diluted hydrqchloric acid. It forms a white, microcrystalline 
powder which is sparingly soluble in cold water. With warm water, 
metastannic acid separates ; the salt does not melt, but darkens and 
decomposes at 270°. 4-Aminophthalic acid stannochloride, 
(NH,°C,H,[CO,H],).,H,8nCl,, 
is prepared by reducing 4-nitrophthalic acid with tin and hydro- 
chloric acid. It forms short, white needles, m. p. 274°; it is soluble 
in cold water, but hydrolysed on heating. 4-Aminophthalic acid 
stannichloride, (NH,*C,H,[CO,H],)2.,H,SnCl,, is obtained by warm- 
ing 2 grams of 4-nitrophthalic acid and 6°9 grams of stannous 
chloride with 100 c.c. of diluted hydrochloric acid for two hours. 
It forms small, pale yellow crystals, m. p. 182°. Améinosalicylic 
acid stannichloride, (NH,*C,H,[OH]-CO,H),,H,SnCl,, is prepared 
by reducing nitrosalicylic acid with stannous chloride in alcoholic 
hydrochloric acid ; it forms small, brown, prismatic crystals, m. p. 
128°. It is soluble in water, but is hydrolysed on warming. 


J. ‘F. 8. 


Heterocinnamic Acids of Erlenmeyer, jun. A. W. K. ps 
Jona (Proc. K. Akad. Wetensch. Amsterdam, 1919, 21, 
1048—-1054).—The author has repeated the experiments of Erlen- 
meyer by which the heterocinnamic acids were stated to be formed, 
and is unable to obtain these substances. It would therefore appear 
that these compounds are not pure substances and cannot be 
obtained from pure cinnamic acid. o.:Fe 


Constitution of the isoAtropic Acids. L. Smirn (Lunds 
Univ. Arsskr., 1919, [ii], 14, 3—16; from Chem. Zentr., 
1919, i, 834—836).—Anhydrous atrolactic acid is smoothly trans- 
formed into atsoatropic acid when heated at 140—160° in an atmo- 
sphere of carbon dioxide; at 200°, a mixture of the a- and f-acids, 
containing about 33% of the latter, is formed. Concentrated alkalis 
convert the a-acid into the B-acid. It is therefore possible that the 
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acids are cis-trans-isomerides, which is consistent with the formulz 
previously proposed for them: 


Ph ye. H 
CH,—CH, 


— ‘er. ©U, wt O<O'n H.7 C<O0, H 
CO,H CO,H \ Lf? 


*-* 
H 0,H 
(L.) (II.) (IIT), 


The choice between these formule is rendered possible by the 
fact that the first contains two similarly situated asymmetric carbon 
atoms; the second has two dissimilar atoms, whilst the third does 
not possess an asymmetric carbon atom. Since a- and B-~soatropic 
acids can be resolved by phenylethylamine, formule I and III are 
excluded. If the acids are really cis-trans-isomerides, it should be 
possible to obtain the active trans-form from the active cis-form, 
and this can actually be effected by the action of sodium ethoxide 
on the d-aacid, whereby the d-B-acid is produced. The action of 
alcoholic hydrogen chloride on the a-acid leads to the formation of 
a hydrogen ester which, when hydrolysed, yields a mixture of a- 
and B-soatropic acids. The conversion, however, does not occur 
during esterification, as Liebermann assumed, but during hydro- 
lysis. The hydrogen ester of the a-acid is an a-compound which, 
when hydrolysed in the cold, yields a-acid mixed with only 10% of 
the B-isomeride. The hydrogen ester of the B-acid belongs to the 
B-series, and, contrary to Liebermann’s data, cannot be converted 
by heat or by crystallisation from acetic acid into the a-isomeride. 
B-tsoAtropic acid and its hydrogen ester yield only f-acid and 
decomposition products when treated with acetic acid and concen- 
trated hydrochloric acid. Attempts to effect the interconversion by 
means of ultra-violet light were unsuccessful. 

a-isoAtropic acid, m. p. 238°5—239° (corr.), or rather lower 
when heating is effected too slowly, is best prepared by heating 
anhydrous atrolactic acid in an atmosphere of carbon dioxide during 
thirty hours at 140—160°. It is converted by boiling alcoholic 
sodium ethoxide or aqueous barium hydroxide solution into 
B-isoatropic acid, m. p. 208°5—209° (corr.). The latter can be 
resolved into its components with the aid of /-phenylethylamine in 
aqueous-alcoholic solution, when the salt of the d-acid separates. 
d-B-isoA tropic acid has m. p. 196°5—-197°5° (corr.), [a], + 8°95° in 
aleoholic _ solution. L-B-isoA tropic acid, m. p. 196°5—197°, 
fa],, —8°8° in alcohol, is similarly obtained by the help of d-phenyl- 
ethylamine. d-a-isoA tropic acid, prepared by resolving the r-acid 
with d-phenylethylamine, has [a], +7°25° in alcoholic solution, 
m. p. 239° after darkening, and softening at 234° when not too 
slowly heated. 1-a-isoA tropic acid is isolated from the residues left 
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from the separation of the d-isomeride or by treatment of the 
levorotatory mixture of acids which is then produced with /-pheny]- 
ethylamine; it has [a],, —7°26° in ethyl-alcoholic solution. Zthyl 
hydrogen §-isoatropate crystallises in plates, m. p. 116° (corr.). 
Ethyl hydrogen a-isoatropate has m. p. 186°. H. W. 


Camphenecamphoric Acid. 8S. V. Hintixxka (Ann. Acad. Sci. 
Fennicae, 1919, [A], 6, iii; from Chem. Zentr., 1919, i, 839—840). 
—It has been shown previously (A., 1914, i, 409) that carbo- 
camphenilone is formed by the dry distillation of lead hydroxy- 
camphenilanate, and is converted by hydrogen peroxide into 
H,—CH,—CH:-CMe,°CO,H 
8(CO,H)-OH, (A., 1914, 
i, 973). Doubt has been cast on the validity of this formula 
by Aschan (A., 1914, i, 692), but it may be regarded as established 
by Lipp’s synthesis of the acid (A., 1914, i, 542) and by the com- 
plete synthesis of camphenilone (A., 1914, i, 852). The results of 
further investigations are most readily explained with the help of 
Lipp’s formula. The constitution of carbocamphenilone (annexed 

formula) follows from its reconversion by 
CH,—CH—OCMe, sodium hydroxide into hydroxycamphenilanic 
6H. CO acid. When camphenecamphoric acid is dis- 
‘Tht tilled under ordinary pressure (Aschan, A., 
CH,—CH—CO 1911, i, 797), it yields a liquid, unsaturated 
acid, C,H,,0,, and an acid, CjjH,,O3, m. p. 
134° ; the former probably has the structure (I), since, when reduced 
with hydrogen in the presence of palladium, it gives an acid, 
C,H,,0;, which appears to be identical with dihydrocamphoceenic 
acid (II) (Bouveault and Blanc, A., 1908, i, 134; 1909, i, 108; 
Hintikka, A., 1914, i, 838). 


camphenecamphoric acid, , 


H,-CH,--C:CMe, oe, H-CHMe, 
H(CO,H)-CH, H(CO,H):CH, 
(I) (IT.) 


er 


(III.) (IV.) 


dit) lain dao H-CMe,*CO,H 
H, 


H, 


For purposes of comparison, cyclopentaneisobutyric acid (IIT) has 
been prepared, since the formation of the corresponding unsaturated 
acid (IV) by the decomposition of camphenecamphoric acid is a 
possibility. The ketonic nature of the acid, C,,H,,O,, is confirmed 
by the isolation of a phenylhydrazone; since the acid is converted 
by cautious heating with potassium hydroxide solution or by boil- 
ing with alcoholic sodium methoxide or ethoxide into camphene- 
camphoric acid, it may be regarded as camphenilone-a-carboxylic 
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acid (annexed formula). It is probably identical with the acid 
obtained by Houben and Willfroth (A., 1913, 
CH,-;CH—~—CMe, i, 970). The dry distillation of a number of salts 
On, of camphenecamphoric acid has been further 


’ investigated. The lead salt yields camphenilone, 
CH,°C(CO,H)-CO_ which is also obtained to some extent from the 
uranyl and ferric salts, but not from the 

calcium or copper salt. 

The following data are recorded. Hydroxycamphenilanic acid 
has m. p. 176—177°, is optically inactive, and gives camphenilone 
with lead peroxide and sulphuric acid. The acid, CyH,,0,, pre- 
pared by reduction of the acid, C,H,,0,, has b. p. 138—139°/ 
10 mm., and is stable towards permanganate; the corresponding 
amide forms leaflets, m. p. 169°. cycloPentaneisobutyric acid is a 
readily volatile oil prepared by the catalytic reduction and sub- 
sequent hydrolysis of ethyl cyclopenteneisobutyrate ; the correspond- 
ing amide has m. p. 141—142°, whilst cyclopenteneisobutyramide 
melts at 136—137°. The phenylhydrazone of camphenilone-a- 
carboxylic acid, C,,H.,O,N., has m. p. 142—143°. H. W. 


Oxidation of Benzaldoxime. J. Bovcautt and P. Rosin 
(Compt. rend., 1919, 169, 341—343).—The oximes of the aldehydes 
which would apparently be formed by the elimination of carbon 
dioxide from a-ketonic acids during oxidation with iodine and 
sodium carbonate do not give on similar treatment the same pro- 
ducts of oxidation as the oximes of the a-ketonic acids themselves. 
Thus, whilst the oxime of phenylglyoxylic acid gives benzonitrile 
and diphenylglyoxime peroxide, neither of these substances could 
be detected among the oxidation products of benzaldoxime. The 
oxime was treated in benzene solution with aqueous sodium 
carbonate and iodine. A precipitate of benzaldoxime peroxide, 
CHPh:N-0-0-N:CHPh. was formed, and from the benzene layer 
benzoylbenzaldoxime, CHPh:N-OBz, and dibenzenyloxoazoxime, 


CPh<NO>CPh, were isolated and identified. The latter two 


substances were separated by forming the easily decomposed iodine 
additive product of dibenzenyloxoazoxime, which is almost insoluble 
in ether. G. F. M. 


Pungency of Synthetic Aromatic Ketones Related to 
Zingerone. Lxonore Kuietz Parson (Pharm. J., 1919, 103, 
78—80).—The substances are of the type CHPh:CH-:CO-R and 
CH,Ph-CH,:CO-R, where one or more hydrogen atoms of the 
benzene nucleus is replaced by one or more hydroxy- or methoxy- 
groups, and where R represents the methyl, ethyl, or phenyl radicle. 
Similar compounds have been studied from the same point of view 
by Nomura and Nozawa (A., 1918, i, 438); the authors have, how- 
ever, been able to make several additional generalisations. 

The primary, unsaturated condensation products alone, with the 
exception of o-hydroxystyryl methyl ketone, develop no appreciable 
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pungency on long contact with the tongue; in alcoholic solution, 
the pungency appears, as a rule, slowly. In the case of the corre- 
sponding saturated compounds, the pungency develops quickly, both 
alone and in alcoholic solution. 8-3:4-Methylenedioxypheny|- 
ethyl methyl ketone is an exception in that it develops no appreci- 
able pungency by itself. In every case, the unsaturated ketone 
was much more pungent than the corresponding saturated com- 
pound. The replacement of the hydrogen of the phenolic hydroxy- 
group of zingerone by an acyl radicle appears to have very little 
effect on the pungency of the compound. On the other hand, 
3:4-methylenedioxystyryl methyl ketone and 3:4-methylenedioxy- 
phenylethyl methyl ketone, though containing no free hydroxy- 
groups, are much more pungent than the corresponding 4-hydroxy- 
3-methoxy-derivatives, to which they are closely related. 

The replacement of the meta-hydrogen of the benzene nucleus in 
p-hydroxyphenylethyl methyl ketone by a methoxy-group brings 
about a decided increase in pungency. The substitution of a 
bromine atom in this position appears to have a similar effect. 

An increase in the weight of the sidechain causes a decided 
increase in the pungency of the compound. The exceptional 
pungency of o-hydroxystyryl methyl ketone is an outstanding 
feature of the experiments. 

The experimental method of testing the substances consisted in 
dissolving the compound (0°1 gram) in alcohol (10 c.c.), diluting 
1 cc. of this solution to 3 c.c. or 10 ¢.c. with water or alcohol (or 
a mixture), and continuing the dilution in this way until the 
pungency was found to have become imperceptible. In the case of 
the more concentrated alcoholic solutions, one or two drops were 
placed on the tongue; the effect of the alcohol rapidly disappeared, 
and the pungency became perceptible. With more dilute aqueous 
solutions, a quantity was taken into the mouth and allowed to 
remain there for about three seconds. 

4-Hydrory-3-methorystyryl ethyl ketone, prepared from vanillin 
and methyl ethyl ketone, is an almost colourless, crystalline solid, 
m. p. 94°. 3:4-Dihydrorystyryl methyl ketone forms pale brown 
cubes, m. p. 176°. H. W. 


Halogenation of Juglone : New Type of Naphthalene Dyes. 
A. 8. Wuereter and J. W. Scort (7. Amer. Chem. Soc., 1919, 41, 
833—-841).—Treatment of juglone (5-hydroxy-1 : 4-naphthaquinone) 
in acetic acid solution in the cold with chlorine or bromine yields 
juglone dichloride or dibromide, which loses one molecule of 
hydrogen haloid under the action of alcohol, giving 2-chloro-(or 
bromo-)juglone [2-chloro-(or bromo-)5-hydroxy-1 :4-naphthaquin- 
one]. In hot acetic acid solution, the action of chlorine on juglone 
forms 2:3-dichloro-5-hydroxv-1 :4-nanhthaquinone. whereas that of 
bromine under similar conditions yields 2:3 :8-tribromo-5-hydroxy- 
1:4-naphthaquinone: both these compounds form acetyl deriv- 
atives, and treatment of the tribromo-derivative with alcoholic 
hydrochloric acid gives 8-chloro-2 :3-dibromo-1 : 4-naphthaquinone. 
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Further, the 8-bromine atom of the tribromo-compound is replaced 
by hydroxyl by the action of alcoholic sodium hydroxide, 
2: 3-dibromo-5 : 8-dihydroxy-1:4-naphthaquinone resulting. 

The tribromojuglone is a brilliant red compound, and constitutes 
a naphthalene dye of a new type. Its sodium salt, readily pre- 
pared by shaking its ethereal solution with aqueous sodium 
carbonate, is an indigo-blue compound, and dyes silk a fine cham- 
pagne colour and wool a tan colour, which may be modified by the 
use of mordants; in both cases, the colour is fast against washing 
and ironing, and fades only after long exposure to a southern light. 
Cotton requires a mordant, and, when tannin is used in this 
capacity, assumes an écru colour. According to its constitution, 
juglone itself should act as a dye, but attempts to prepare its sodium 
salt result in its oxidation, whilst careful halogenation of juglone 
in the cold yields an unstable additive product. 

5-Hydroxy-1 : 4-naphthaquinone 2: 3-dichloride (juglone di- 
chloride), C\,)HgO,Cl,, forms lemon-yellow plates, turning brown at 
150°, m. p. 159—160°. 

2-Chloro-5-hydroxy-1 :4-naphthaquinone (2-chlorojuglone), 

C,,H;0,Cl, ° 
forms small, flat, yellowish-brown needles, and emits violet vapour 
at above 130°, m. p. 166°. Its acetyl derivative, C,.H,O,Cl, crystal- 
lises in transparent, brownish-yellow plates, m. p. 147°. 

2 : 3-Dichloro-5-hydrozry-1 : 4-naphthaquinone (2 : 3-dichloro- 
juglone), C,,H,O,Cl,, forms lustrous, golden-brown needles, m. p. 
149° (dark red liquid); its acetyl derivative, C,,H,0;Cl,-OAc, forms 
yellow plates, m. p. 154° (dark brown liquid). 

5-Hydrory-1 : 4-naphthaquinone 2: 3-dibromide (juglone di- 
hromide), C,,H,0.Bro, forms rosettes and fan-shaped groups of 
yellow, pointed prisms, m. p. 109°. 

2-Bromo-5-hydroxry-1 :4-navhthaquinone (2-hromojuglone), 

. C,,H.O,Br, 

forms clusters of translucent, yellowish-brown plates, m. p. 166° 
(almost black liquid). Its acetyl] derivative, C,,H,O,Br-OAc, forms 
golden-brown plates, m. p. 148° (dark yellow liquid). 

2:3:8-Tribromo-5-hydrory-1 :4-naphthaquinone (2:3 :8-tribromo- 
juglone), C,j)H,O.Brs. forms brilliant, deep red needles, m. p. 170°. 
and dissolves in concentrated nitric or sulphuric acid with a red 
coloration, and in het sodium carbonate solution, yielding a purple 
liquid quickly changing to red. Its sodium derivative, 

C,)H.O,Br,Na, 

dissolves readily in water or alcohol, and its acetyl derivative, 
C,,H.O.Br,*OAc, crystallises in silky, yellow needles, m. p. 186°. 
Attempts. to methylate tribromojuglone were unsuccessful, and 
oxidation by means of nitric acid or alkaline permanganate solution 
gave no definite product. 

8-Chloro-2 : 3-dibromo-5-hydrory-1 : 4-naphthaquinone (8-chloro- 
2 :3-dibromojuglone), C,,H.O.CIBr., forms golden-bronze plates, 
m. p. 152° (dark red liquid). 

2: 3-Dibromo-5 : 8-dihydroxy-1 :4-naphthaquinone (2:3-dibromo- 
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8-hydroryjuglone), Cyo)H,O,Br., forms small, golden-brown, pris- 
matic needles, and emits vapour at about 160°, m. p. 236° (black 
liquid). T. H. P. 


Solubility of Camphor in Water. H. Leo and E. Rimpacu 
(Biochem. Zeitsch., 1919, 95, 306—312).—The solubility of camphor 
in water at the ordinary temperature is 1 in 598. In Ringer’s solu- 
tion under the same conditions, it is 1 in 577. The solubility falls 
with rise in temperature. The dissolution of camphor in water is 
an exothermic process. J. C. D. 


Essential Oil of Perilla citriodora, Makino. Hetsasvuro 
Konpo and Serraro Yamacucuat (J. Pharm. Soc. Japan, 1919, 446, 
263—275).—Perilla citriodora, Makino, which belongs to the 
Labiateae group, is known to contain an essential oil in an amount 
2—3% of the weight of the dry leaf, having D 0-911—0°913; 
59°26% of the oil is citral. The authors have investigated the 
chemical nature of the remaining portion of the oil after the citral 
is removed. This oil, after being dried over calcium chloride, can 
be distilled into five fractions under 25 mm. pressure: (1) 90—100°, 
49%; (2) 100—120°, 5%; (3) 120—130°, 9%; (4) above 130°, 6%; 
(5) residue, 31%. From the first fraction they have isolated a sub- 
stance which they have named perillen, b. p. 185—186°, D® 0°9017, 
n™ 147053, fa], zero. Analysis gives the empirical formula 
C,,H,,0. There are only a few substances known to occur in plants 
having a similar composition, the best known being carvone and 
myrrol. Perillen differs from the former in b. p. and odour, and 
from the latter by the fact that the purple colour with bromine 
quickly changes to green. It contains one furan nucleus, one 
methyl group, and one side-chain with one double bond, which on 

; oxidation yields CH,Pr?-CH,°CO,H. 
The annexed formula is suggested for 
this new oil. Dihydroperillen is 

» obtained by reducing perillen, b. p. 

182°, D® 0°8852, n> 1°45762. From 
the remaining fractions there was 
obtained a compound, b. p. 251°, D™ 0-9088, m? 1°50176. 
[a],, —4°358°, which is concluded to be a sesquiterpene. 
Cremicat ABSTRACTS. 


Uzarin from Gomphocarpus Root. Lupwie Korzer (Arch. 
Pharm., 1917, 255, 550—552).—Uzarin (compare Hennig, A., 
1918, i, 94) may be readily obtained by extracting the root known 
as Gomphocarpus spec., or Wasicky’s ithongua (Ber. deut. Pharm. 
Ges., 1916, 26, 267), with methyl alcohol on the water-bath, 
evaporating the alcohol, treating the residue with boiling water, 
filtering the hot solution, and recrystallising the uzarin which 
separates on cooling, first from a mixture of methyl alcohol and 
ether, and afterwards from boiling water. The percentages of 
uzarin obtained in this way from the two products were 4°84 and 
3°70 respectively. Uzarin has a slightly bitter taste, and is pre- 
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cipitated from aqueous solution by tannic acid, excess of which 
redissolves the precipitate. Various colour reactions of the gluco- 
side are described. It begins to decompose at 190°. T. H. P. 


Meconic Acid and its Behaviour in the Estimation of 
Morphine in Opium. A. Heipuscuka and M. Faut (Arch. 
Pharm., 1917, 255, 482—496).—Ammonium meconate separates in 
crystals containing 1H,O when prepared in aqueous solution or in 
the anhydrous form, (NH,),C;H,O,, when prepared from meconic 
acid and ammonium acetate in absolute alcoholic solution ; the salts 
are neutral towards iodeosin and dimethylaminoazobenzene. 
Calcium meconate has the formula C;H,O,Ca, or, when dried at 
110°, C,,H,O,,Ca,, both salts being neutral towards the above 
indicators ; the solubility of the former in V/10-ammonia solution 
was measured at 18°. 

The meconic acid contained in opium does not affect the results 
obtained in estimating the morphine by precipitation with 
ammonia (compare this vol., ii, 437). T. H. P. 


Physiologically Active Constituents of Certain Philippine 
Medicinal Plants. III. <A. H. Wes (Philippine J. Scei., 
1919, 14, 1—7).—The dry wood of Arcangelisia flava (Linn.) con- 
tains 4°8% of berberine, probably a higher percentage than that in 
any other Philippine plant. As the wood is soft and porous and 
contains but little extractive matter, the recovery of the alkaloid 
is simple, involving merely maceration with 95% alcohol, evapor- 


ation of most of the alcohol, and the recrystallisation of the salt 
formed by the addition of a mineral acid to the concentrated 
liquor. The plant is therefore an excellent source of the drug. 
Cassia siamea (Lam.) occurs only in cultivation as a shade tree. 
The pods, leaves, and branches contain a poisonous alkaloid having 
the empirical formula C,,H,,O,N. The rhizomes of Geodorum 
nutans contain about 14% of a water-soluble adhesive gum of 
exceptional strength and lasting power. Coriaria intermedia, 
known in New Zealand as “toot plant,” contains small quantities 
of a poisonous glucoside in its leaves and fruit. G. F. M. 


Syntheses in the Cinchona Series. I. The Simpler 
Cinchona Alkaloids and their Dihydro-derivatives. MuicHaz. 
HEIDELBERGER and Water A. Jacoss (J. Amer. Chem. Soc., 
1919, 41, 817—-833).—The reduction products of various cinchona 
alkaloids and certain synthetic homologues of these products are 
described. The reduction of cinchonine, cinchonidine, quinine, and 
quinidine to hydrocinchonine, hydrocinchonidine, hydroquinine, and 
hydroquinidine was readily effected by means of palladous chloride 
in dilute sulphuric acid solution (D.R.-P. 252136). The properties 
of the hydrogenated alkaloids obtained agree with those recorded 
for the natural compounds. Hydrocupreine may be prepared in 
large quantity by de-etherifying hydroquinine by means of boiling 
aqueous hydrobromic acid. 

Hydrocupreine and its ethyl ether, which, as derivatives of hydro- 
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quinine, are levorotatory, are compared with the corresponding 
dextrorotatory , stereoisomerides derived from hydroquinidine. 
These, which are named hydrocupreidine and ethylhydrocupreidine, 
have not been previously described, although the former was 
evidently obtained crystalline by Forst and Béhringer (A., 1882, 
1306) by heating hydroquinidine with hydrochloric acid in a sealed 
tube. Hydrocupreidine is readily isolated from hydroquinidine by 
the method used for preparing its levorotatory isomeride, hydro- 
cupreine, and it is easily converted into its ethyl ether by means of 
ethyl sulphate and alcoholic alkali. 

Quinicine was prepared by isomerisation of quinidine in accord- 
ance with Miller, Rohde, and Fussenegger’s instructions (A., 1901, 
i, 95), and was readily isolated in good yield as the monohydro- 
chloride, which was unobtainable by other workers. 

sec-Octylhydrocupreine dihydrochloride, recommended in 
Germany during the war, under the name “ Vuzin,” for the treat- 
ment of infected wounds, has also been prepared by the authors. 

The values given for the optical rotations are calculated from the 
formula [a]=100a//c, c representing grams of substance per 100 c.c. 
of solvent ; for low concentrations, these values are close approxim- 
ations to the true ones. 

The properties of the anhydrous hydrochlorides of the bases are 
as follows: cinchonine, softens at 175°, m. p. 217—218° (slow 
decomp.), [a]}” +177°4° (c=1-083) ; cinchonidine, softens at about 
160—170°, m. p. 242° (slow decomp.), [a] —117°6° (e=1-214); 
quinine, melts to a jelly at 154—160°, [a]? —149°8° (c=1°322); 
quinidine, m..p. 258—259° (decomp.) with previous darkening and 
sintering, [a]5’ + 200°8° (c=1-°3); hydroquinidine, m. p. 206—208°, 
fa}f —123°9° (c=1°113); hydrocinchonidine, m. p. 202—203°, 
[a],, —89°4° (c=1°197). 

Hydrocupreine, prepared as described above, forms faintly cream- 
coloured plates, and at 185—190° swells and evolves gas, with form- 
ation of an adherent, glassy mass, which liquefies completely and 
darkens at 230°; [a] —148-7° (c=1°13) (compare Giemsa and 
Halberkann, this vol., i, 33). The hydrochloride, C\yH.,O,N>,HCl, 
forms anhydrous, radiating masses of needles, blackening at above 
255°, m. p. 280° (decomp.; rapid heating), [a]p>° — 132-3° 
(c=0°945). The dihydrobromide (+2H,O) forms leaf-like aggre- 
gates of irregular prisms; the anhydrous salt turns yellow and 
softens to a jelly at about 180—190°, gradually liquefying at higher 
temperatures. The nitrate forms rosettes of anhydrous, flat needles, 
m. p. 220—222° (darkening). 

Ethylhydrocupreine hydrochloride (compare Giemsa and Halber- 
kann, Joc. cit.) forms anhydrous, rhombic crystals melting at 
252—254° to a brown, turbid liquid, which rapidly clears, 
[a] —123°6° (c=0-959). The hydrobromide forms aggregates of 
anhydrous rhombs, m. p. 258—259° (darkening), the dihydro- 
bromide (+0°5H,O), greenish-yellow crusts of rhombic crystals, and 
the methiodide, glistening, pale yellow plates, m. p. 195—196°, 
[a]>* —113°0° (c=0°992). 

sec.-Octylhydrocupreine dihydrochloride (“vuzin”) forms pale 
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yellow sheaves and rosettes of slender needles (+2H,O); the 
anhydrous salt softens slightly above 140°, melts to a jelly at 
157—160°, and liquefies completely at 190—195° (evolution of gas). 

Hydrocinchonine hydrochloride was prepared (1) from the 
alkaloid occurring naturally as a by-product in the oxidation of 
commercial cinchonine to cinchotenine, and (2) from the base pre- 
pared by reducing cinchonine by means of palladium and hydrogen. 
Both salts (+2H,O) conformed to Forst and Béhringer’s descrip- 
tion (A., 1881, 620). Anhydrous salt (1) darkens above 180°, m. p. 
220—221°, [a]ji'+155°2° (c=0°796), whilst (2) darkens slightly 
above 200°, m. p. 221—223° (evolution of gas), [a]? +159°3° 
(c=0°741) (compare von Arlt, A., 1899, i, 962). 

Hydroquinidine hydrochloride (compare Forst and Béhringer, 
A., 1882, 1306) darkens at about 270° and decomposes at 273—274°, 
{ale +183-9° (c=1'278). 

Hydrecupreidine (annexed formula) forms glistening, cream- 
coloured, hexagonal plates (+0:5—1H,O); the anhydrous base 
r~ softens to a jelly — 170° 

_ and liquefies completely at 
(_ _)-CH(OH)-CH——CHy Shout 195°, fa] #94 253°4° 
“4 ™/\ N-OH,-CH,~O8 (in alcohol; c=1:422). In 
i fp 2 its chemical properties it is 
OH =; CHE” strictly alaniee to its 
levorotatory stereoisomeride. 
The hydrochloride, CygH,,O.N.,HC1,H,O, forms rosettes and sheaves 
of prismatic needles, and, when anhydrous, has m. p. 231—233° 
(darkening), [a]f + 194°2° (c=0°618) ; its aqueous solution is yellow. 
The dthydrobromide forms anhydrous, pale yellow, glistening plates, 
and turns yellow when heated, but does not melt at 275°. The 
hydriodide forms pink, rhombic plates (+H,O), m. p. 209—212° 
(anhydrous). The mtrate forms cream-coloured rhombs (+H,0), 
the anhydrous salt turning yellow and softening to a jelly at about 
160°, and liquefying completely at 175—180°. The methiodide 
forms glistening prisms, m. p. about 295° (decomp.), [a] + 202°6° 
(in 50% alcohol ; c=0°555). 
Ethylhydrocupreidine (ethyl ether of hydrocupreidine), 
Cy;Hg0.Np, 
forms rosettes and sheaves of slender needles, m. p. 197°5—198°, 
showing slight preliminary softening and resolidifying a few 
degrees below the melting point; [a]?* +212-8° (in alcohol; 
ce=1°008). The hydrochloride forms nacreous aggregates of flat 
needles and long, narrow plates (+4H,O) with a slightly bitter 
taste; the anhydrous salt sinters to a jelly at 140—155°, m. p. 
258—260°, [a]f +183°3° (c=0:592). The hydrobromide forms 
anhydrous, rhombic crystals, m. p. 250°5—253° (slow decomp.). 
The dihydrobromide forms radiating masses of slender, silky needles 
(+0°5H,O), the dried salt turning yellow above 130°, melting to a 
jelly at about 175—185°, and swelling and evolving gas at 
200—205°. The methiodide forms rhombs and prisms, decomposing 
at 253—255°, [a]f + 189-6° (in methyl alcohol ; ¢=1°131). 
Quinicine hydrochloride, C.,>H,,0,N,,HCl, which may readily be 


i, 496 ABSTRACTS OF OHEMIOCAL PAPERS. 
prepared directly from the base, forms arborescent aggregates of 
minute leaflets, m. p. (1) 179—180°, (2) 180—182°, [a]? (1) 
+16°26° (c=0°80), (2) +13°7° (c=1°861). T. H. P. 


' Stereochemistry of Hyoscine. Harotp Kine (T., 1919, 115, 
974982). 


Preparation of 6-Hydroxy-2-phenylpyridine-5-carboxylic 
Acid. Cuermiscue Faprik aur AcTIEN vorm. E. Scuerine (D.R.-P. 
312098; from Chem. Zentr., 1919, ii, 852).—The process depends 
on the oxidation of 2-phenylquinoline bases, substituted in 
the benzene nucleus, by potassium permanganate in acid solution. 
Examples are cited of the oxidation of 8-methoxy-2-phenylquinoline, 
8-hydroxy-2-phenylquinoline, 6-ethory-2-phenylquinoline, m. p. 
132° (prepared by heating the corresponding 4-carboxylic acid at 
250°), and 6-amino-2-phenylquinoline, m. p. 122—123° (prepared 
by heating the corresponding 4-carboxylic acid above its melting 
point). 6-Hydrory-2-phenylpyridine-5-carboxylic acid (2-phenyl- 
pyridone-5-carboaylic acid) forms colourless crystals, m. p. 280—281° 
(corr.), 287—-288° when rapidly heated, and is transformed at 300° 
into 2-phenylpyridone. A sulphonic acid is produced when it is 
treated with sulphuric acid containing 15% of SO, at 150—160°. 
The aqueous solutions of the alkali salts are slightly fluorescent. 
The acid is used medicinally. 6-Hydrorypyridine-2 :5-dicarbozylic 
acid, m. p. 287—289° (decomp.), is obtained as a by-product during 
the oxidation of 8-methoxy-2-phenylquinoline. H. W. 


Dyes Derived from Quinolinic Acid. PrapHuLtta CHanpra 
Guosu (T., 1919, 115, 1102—1105). 


Crystallography and Optical Properties of Pinaverdol. 
Epear T. WuHerry and Exxtior Q. Apams (J. Washington Acad. 
Sei., 1919, 9, 396—405).—Pinaverdol, or 1:1/:6/-trimethyliso- 
cyanine iodide, is used as a sensitising dye for photographic plates. 
The crystals are monoclinic (“ peri-rhombic”’) with a:6:c=1-°1014: 
1:1°6053, B=88°20’, and they vary from prismatic to tabular in 
habit in different preparations. They display brilliant reflection 
pleochroism with metallic colours; faces in the prism-zone are 
brass-yellow, whilst those nearly perpendicular to the vertical axes 
are bronze-violet; faces lying between these display intermediate 
colours, usually a brilliant metallic-green (beetle-green). Crystals 
less than 0°02 mm. in thickness transmit light and show strong 
absorption and pleochroism. Refractive indices, a about 1°58, 


B and y more than 1:75, probably near 2°0; optically negative. 
L. J. 8. 


Isolation of the Iodine Compound which Occurs in 
Thyroid. E. C. Kenpatt (J. Biol. Chem., 1919, 39, 125—147).— 
Hydrolysis of the fresh thyroid glands is effected with aqueous 
sodium hydroxide for twenty-four hours. A quantitative separation 
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of the fats as sodium soaps is then possible, and a perfectly clear 
alkaline filtrate of the hydrolysed tissue is obtained. On acidifica- 
tion of this solution, a fine, flocculent precipitate separates which 
contains approximately 26% of the total iodine. The total iodine 
is therefore divided into acid-soluble and acid-insoluble fractions. 
The proportion found in each fraction is remarkably constant, and 
it is suggested that the ratio expresses the equilibrium existing in 
the glands between the completed iodine compound possessing 
physiological activity and the materials which are used by the 
gland in the building up of this substance. When physiologically 
tested, the acid-soluble components are inactive, but the small acid- 
insoluble fraction is highly active. 

This fraction apparently consists of a mixture of substances 
possessing the properties of colloids. As a whole, the fraction 
possesses acidic properties, and it was ascertained that the iodine 
compound was not present in the free form. By repeated precipita- 
tion with barium hydroxide and removal of the barium as barium 
sulphate, a preparation containing 47°3% of iodine and nearly free 
from coloured impurities was obtained. This material was dis- 
solved in 95% alcohol, and on evaporation yielded a white powder 
insoluble in alcohol and containing about 60% of iodine. When this 
product was dissolved in aqueous sodium hydroxide, precipitated by 
adding sulphuric acid, and boiling, it was converted into fine, white, 
microscopic crystals. This iodine compound has been termed 
thyroxin. The experimental conditions which influence the isola- 
tion of thyroxin are fully considered. When an impure prepara- 
tion of thyroxin is neutralised, iodine is eliminated, but this does 
not occur as readily when the pure product is used. Thyroxin is 
very susceptible to reduction in alkaline solution by means of © 
metals. 

There are two distinct actions produced by carbon dioxide. One 
is a partial purification of thyroxin by precipitation from an 
alkaline solution, whilst the other results in the formation of a 
mono-metal salt of the closed-ring form of thyroxin. 

One of the most important reasons for the failure to separate 
thyroxin consistently was the variability of the samples of 
desiccated thyroid used. Samples obtained during the winter 
months show that during this period the glands are so low in iodine 
content as to make the isolation impracticable. 

The process has been carried out on a large scale, and is fully 
described. It is stated that the substance is B-4:5:6-tri-iodo-2- 
keto-4 :5 : 6-trihydroindolepropionic acid, 


Gar Ae S>C-CH, CH,-O,H. 

It may exist in three forms, a keto-form with the carbonyl group 
adjacent to the imino-group, the tautomeric form with an a-hydr- 
oxy-group and doubly linked nitrogen with no hydrogen in posi- 
tion 1, and a form in which there is an open-ring structure. It 
is stated that the synthesis has been accomplished by Osterberg 
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in 1917, and that his work has been repeated and confirmed in 
1919. No details of the synthesis or of the determination of struc- 
ture are given. 

An acetyl derivative has been prepared. This derivative yielded 
a disilver salt, and to account for this, rupture of the pyrrole ring 
between the imino- and the carbonyl groups is assumed to have 
taken place. J.C. D. 


Capsaicin. I. Arraur Lapworth and Frank ALBERT Roy.e 
(T., 1919, 115, 1109—1116). 


Preparation of Nitrogenous Condensation Products of the 
Anthraquinone Series. Farswerke vorm. Meister, Lucius, & 
Brinine (D.R.-P. 311906, additional to D.R.-P. 298706; from 
Chem. Zentr., 1919, ii, 851—852. Compare A., 1918, i, 191).— 
Thiazole compounds are obtained by treating o-halogen-substituted 
acidylaminoanthraquinones with alkali sulphides in accordance with 
the scheme ACNM*OOR tg —> a<NSo-r+H,0+ H-Hal, 
where A represents the anthraquinone group. Thus, C-phenyi- 
1:2-anthraquinonethiazole, pale brown needles, which yield yellow 
to reddish-brown solutions in organic solvents and yellowish-brown 
solutions in sulphuric acid, is prepared by boiling 2-bromo-1- 
benzoylaminoanthraquinone with alcohol and crystalline sodium 
sulphide. Similarly, 1-chloro-2-acetylaminoanthraquinone gives 
C-methylanthraquinone-2 :1-thiazole, yellowish-green needles, m. p. 
258°, which dissolve in organié media and sulphuric acid, forming 
yellowish-brown and yellow solutions respectively. H. W. 


Reaction of Iodoantipyrine. J. Bovcautt (Ann. Chim. anal., 
1919, [ii], 1, 254; from Soc. Pharm., 1919).—Two atoms of iodine 
are liberated, and antipyrine (1-phenyl-2 : 3-dimethyl-5-pyrazolone) 
is regenerated when an aqueous solution of iodoantipyrine is treated 
with potassium iodide and hydrochloric acid; this reaction, 
analogous to that given by hypoiodous amides, indicates that the 
iodine is combined directly with the nitrogen, although this is not 
confirmed by the formula ascribed to the substance. W. P. S. 


dines. LXXXVII. Alkylation of 5-Aminouracil. 
Treat B. Jonnson and Iwao Matsuo (J. Amer. Chem. Soc., 1919, 
41, 782—789).—It has been shown that exhaustive alkylation by 
means of methyl iodide converts uracil and 5-nitrouracil ultimately 
into the corresponding 1:3-dimethylpyrimidines. 5-Aminouracil 
offers, however, greater possibilities of substitution than either of 
these pyrimidines owing to the presence of the basic amino-group 
in the 5-position of the ring. Experiment shows that the potassium 
salt of the aminouracil reacts with methyl iodide at the tempera- 
ture of boiling methyl alcohol, yielding 5-amino-1 :3-dimethy]- 
uracil, the substitution occurring entirely in the nucleus of the 
pyrimidine ring. That substitution does not take place in the 
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amino-group is established by the fact that, of the four nitrogen- 
substituted dimethyl derivatives possibly obtainable by alkylation 
with methyl iodide, neither 5-dimethylaminouracil (compare 
Wheeler and Jamieson, A., 1904, i, 942) nor 5-methylamino-1- 
methyluracil nor 5-methylamino-3-methyluracil (see below) is 
identical with the compound actually obtained. 

In the conversion of uracil into 5-nitrouracil, the large excess of 
nitric acid (D 1:5) is now found to be unnecessary, a theoretical 
yield being obtained with 4°5 parts of the acid per 1 part of uracil. 


5-Amino-1 : 3-dimethyluracil, CO ee E> C'NEL, forms 


hexagonal plates, m. p. 233—235°, its hydriodide, colourless prisms, 
m. p. 275°, and its picrate, yellow needles, melting at 246° to a 
dark oil with marked effervescence. 

5-Methylamino-1-methyluracil,  CO<NN°C°O>¢-NHMe, 
obtained from 5-bromo-l-methyluracil and methylamine, forms 
needles, m. p. 209°, and responds to Wheeler and Johnson’s test for 
uracil (A., 1907, ii, 826); its picrate crystallises in long, yellow 
needles, m. p. 175°. 

Alkylation of 2-ethylthiol-6-pyrimidone with methyl iodide 
under the conditions employed by Johnson and Heyl (A., 1907, 
i, 728) for the preparation of 2-ethylthiol-1-methyl-6-pyrimidone, 
followed by hydrolysis by digestion with hydrochloric acid, yields a 
mixture of uracil, 1-methyluracil, and 3-methyluracil, so that alkyl- 
ation occurs in both the 1- and 3-positions. 

5-Bromo-3-methyluracil, prepared by Johnson and Clapp (A., 
1908, i, 835) by the action of bromine on aqueous 3-methylcytosine, 
may also be obtained in quantitative yield by treatment of 3-methyl- 
uracil with bromine in glacial acetic acid solution at the ordinary 
temperature. 

NH—CO 
CO<NMe-cH7C NHMe, pre- 
pared by heating 5-bromo-3-methyluraci]l with excess of aqueous 
methylamine solution (33%), forms plates, m. p. 206°. 

5-Methylaminouracil, CON Go >C'NHMe, obtained by heat- 
ing 5-bromouracil (1 mol.) with 33% aqueous methylamine (4 mols.) 
solution, forms crystals, and, when heated slowly, gradually decom- 
poses without melting ; when heated rapidly, it darkens at 285° and 
melts with violent effervescence at 297°. It gives Wheeler and 
Johnson’s reaction for uracil. Its picrate forms stout prisms, m. p. 
185° (efferves.). 

An attempt to prepare 5-amino-1 :3-dimethyluracil from 5-nitro- 
1:3-dimethyluracil by reduction with aluminium amalgam in dilute 
aqueous ammonia gave unsatisfactory results. a. ae 


Pyrimidines. LXXXVIII. Synthesis of Cytosine Aldehyde. 
Treat B. Jonnson and Louis A. Mixesxka (J. Amer. Chem. Soc., 
1919, 41, 810—817).—The action of phosphorus oxychloride or 
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pentachloride on 2-ethylthiol-4-aldehydo-6-pyrimidone (com 
Johnson and Cretcher, A., 1915, i, 1002) olias, not the es 
imide chloride or its chloro-ether, but 6-chloro-2-ethylthiol-4- 
aldehydopyrimidine. The action of ammonia on this compound 
results in the replacement of the chlorine atom by an amino-group 
‘but the ammonia reacts also with the aldehyde group, giving 
6-amino-4-iminomethyl-2-ethylthiolpyrimidine; hydrolysis of the 
latter appears to proceed beyond the formation of cytosine-4- 
aldehyde to the stage of complete reduction of the compound to 
uracil. A third product of the action of alcoholic ammonia on 
6-chloro-2-ethylthiol-4-aldehydopyrimidine is the anhydro-deriv- 
ative of 6-amino-2-ethylthiol-4-aldehydopyrimidine, this resulting 
from the inner condensation of the corresponding aldehyde. The 
6-amino-2-ethylthiol-4-aldehydopyrimidine was not isolated, but it 
appears to represent the principal product of the reaction, and, on 
digestion with hydrochloric acid, is converted into cytosine-4- 
aldehyde with evolution of ethyl mercaptan. 

6-Chloro-2-ethylthiol-4-aldehydopyrimidine, 

coN—CCl 
_ ‘SB CXy-c(cH0)? CH, 
forms a dark oil, b. p. 138—139°/10 mm., 151—158°/14 mm., 
solidifying completely on cooling. Its phenylhydrazone, 
C,;H,,N,CIS, 

forms long, yellow needles, m. p. 147°, and its anil, C,,H,.N,CIS, 


distorted prisms, m. p. 85°. 
6-A mino-4-iminomethyl-2-ethylthiol pyrimidine, 


N=—C—-N 
r ccoN==C(NH,) : 
SEt-C CH ! SEt C<y-C(OH:NA)? CE: forms prisms, m. p. 
Y—O-—---C 182°. 
N CH The inner anhydride of 6-amino-2-ethylthiol-4- 


aldehydopyrimidine (annexed formula) forms crystals, m. p. about 
210° (decomp.). T. H. P. 


Ricinine. E. Winrenstein, J. Kevier, and A. B. Weinnacen 
(Arch. Pharm., 1917, 255, 513—539).—The formula, C,;H,,0,N,, 
given by Soave (A., 1896, i, 386) for ricinine must be regarded as 
erroneous, the results of the authors’ analyses and of an investiga- 
tion of the decomposition products indicating the formula 
C,H,O,N2, although ebullioscopic measurements in chloroform, 
methyl acetate, and pyridine yield values corresponding with 
C,eH,30;N;; no explanation of this discrepancy is advanced. The 
compound, C,H,O,N,,HgCl,, m. p. 201—202°, Soave (loc. cit.) 
described as C,,H,,0,N,,2HgCl,, m. p. 204°. 

Ricinine is readily hydrolysed by alkalis, yielding methyl alcohol 
and the sparingly soluble ricininic acid, C;H,O.N., m. p. 292°; 


Soave gave m. p. 295°, and Maquenne and Philippe (A., 1904, 
i, 339; 1905, i, 80) m. p. 320°, which is that of the sodium salt. 
One hundred grams of water dissolve 0°072 gram of the acid at 
18° and 0°87 gram at 100°. The silver (+H,O) and barium salts 
were prepared and analysed. Ricininic acid is optically inactive, 


i | on Tn~ Ss we. 


ORGANIC CHEMISTRY. i. 501 


and attempts to esterify it were unsuccessful. Treatment of 
ricinine with a small proportion of permanganate results in hydro- 
lysis accompanied by oxidation of the methyl alcohol liberated, 
whilst, when excess of permanganate is used, ammonia, hydrocyanic, 
oxalic, and succinic acids are formed, together with other products 
not investigated. 

When distilled with zinc dust, ricinine gives pyridine and other 
compounds, and when fused with potassium hydroxide, aliphatic 
amines. Towards ordinary reducing agents, ricinine exhibits con- 
siderable stability, but by hydrogen in presence of platinum black 
it is slowly converted into tetrahydroricinine, C,H,,0.N>, which is 
far less poisonous than ricinine and forms a readily soluble, crystal- 
line hydrochloride, CzH,.0,N,,HCl, m. p. 212—215°, a crystalline 
platinichloride, (C,H,,O.N>).,HoPtCl, decomposing at about 
222—225°, and an awrichloride, C,H,.0,N,,HAuCl,, sparingly 
soluble in water. Tetrahydroricinine gives precipitates with a large 
number of alkaloid reagents. Hydrogenation of ricininic acid 
yields methylamine. 

When heated with concentrated hydrochloric acid at 145°, both 
ricinine and ricininic acid yield ammonia and the base, CsH,O,N 
(compare Maquenne and Philippe, Joc. cit.), which is also obtained 
by the action of 57°4% sulphuric acid on ricininic acid at 140°. 
Under the latter conditions, ricinine gives a base, C;H,O,N 
(+3H,O), which crystallises in shining, felted needles, m. p. 
55—57° or 112—114° (anhydrous), and yields a platinichloride, 
(C;H,O,N).,H,PtCl,, m. p. 198—199°, an aurichloride, 

(C,H,O.N),,HAuCl, + H,0, 
m. p. 129—131° (dried in a vacuum), and a bromine additive com- 
pound, m. p. 95° or 110° (dry); various reactions of this base, 
which exhibits normal cryoscopic behaviour in water, are described. 
The decomposition of ricinine by sulphuric acid is expressed by the 
equation C.H,O.N, + 2H.O=NH,+CO,+C.H,O.N, and that of 
ricininic acid by C,H,O,.N, + 2H.O =NH,+CO,+C,H,O,N. 

Both ricinine and the base, C;H,O.N, contain one methoxy-group 
in the molecule; the former yields neither a benzoyl nor an acetyl 
compound, but with bromine it gives the bromo-derivative, 
C,H,O,N,Br, m. p. 226—230° (compare Evans, A., 1900, i, 309; 
Soave, Joc. cit.). Ricininic acid cannot be converted into ricinine 
by the ordinary methods of methylation. 

Since, under certain experimental conditions, ricinine gives 
Weidel’s and the murexide reactions, it is possible that its molecule 
contains a pyrimidine ring. T. H. P. 


Vicine. I, E. Winrerstein (Zeitsch. physiol. Chem., 1919, 
105, 258—264. Compare Levene, A., 1914, i, 1004).—The 
author's preparation had m. p. 239—242° (decomp. ). A 10% solu- 
tion in 10% sulphuric acid had [a] {°—8°77°, whilst a 6°6% solu- 
tion in W/5-sodium hydroxide gave [a], —12°1°. On hydrolysis 
with NV-sulphuric acid, it yielded 59°3% and 60-05% of a sugar, 
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identified definitely as dextrose. The elementary analysis corre- 
sponded with C,,H,,0,N,. J.C. D. 


Abnormal Behaviour of Glyoxalinecarboxylic Esters and 
Anilides towards Diazonium Salts. Rosert Grorce Farcuer 
and Frank Lee Pyman (T., 1919, 115, 1015—1020). 


Partition of the Benzene Derivatives and the Benzene 
Carbon in the Protein Molecule. E. and H. Satkxowsk1 (Zeitsch. 
physiol. Chem., 1919, 105, 242—248).—An attempt to gain in- 
formation as to the partition of the cyclic amino-acids in proteins 
by a study of their degradation products formed during putrefac- 
tion. From putrefied fibrin there were isolated 1°26% of indole, 
either in the free form or as indoleacetic acid, 2°85% of phenol, free 
or as hydroxy-acids, and 1-27% of B-phenylpropionic acid. A study 
of these quantities throws light on the amounts of tyrosine, trypto- 
phan, and phenylalanine originally present in the fibrin, and it is 
suggested that such studies might be of value in determining the 
biological value of proteins. J.C. D. 


Preparation of Protein Free from Water-soluble 
Vitamine. Tuomas B. Ossorne, ALFRED J. WAKEMAN, and Epna 
L. Ferry (J. Biol. Chem., 1919, 39, 35—46).—The persistence with 
which the water-soluble vitamine is retained by edestin suggests 
that it is chemically combined therewith. Caseinogen, lactalbumin, 
gliadin, and ovovitellin as prepared by the usual methods do not 


appear to carry this vitamine as an impurity. The water-soluble 
vitamine present in yeast is not entirely destroyed by digestion with 
0°1¥-sodium hydroxide for twenty-one and a-half hours, followed 
by heating on the water-bath for two hours. J.C. D. 


Effect of Various Acids on the Digestion of Proteins by 
Pepsin. J. H. Norrnrop (J. Gen. Phystol., 1919, 1, 607—612).— 
The rate of digestion of gelatin, egg-albumin, edestin, blood- 
albumin, and caseinogen by pepsin in the presence of hydrochloric, 
nitric, acetic, sulphuric, oxalic, phosphoric, and citric acids was 
followed by measuring the increase in free amino-groups by the 
method of Van Slyke (A., 1913, ii, 1084). The estimations were 
made at two ranges of hydrogen-ion concentration, p,,=1°0 to 1°5 
and p,=2°5 to 3°5. The rate of hydrolysis of all the proteins 
studied was found to be identical for all the acids except acetic 
acid. These experiments show that the physical properties of the 
solution, such as viscosity, have little or no effect on the rate of 
digestion. The simplest explanation of the results would seem to 
be that the rate of digestion of the protein is determined by the 
amount of acid protein salt formed. J. C. D. 


The Proteins of Fenugreek Seeds. H. E. Wunscnenporrr 
(J. Pharm. Chim., 1919, [vii], 20, 86—88).—Fenugreek seeds con- 
tain 27% of proteins; the latter consist of globulin, 25%; two 
albumins, 20%; and a nucleoprotein, 55%. The nucleoprotein is 
rich in iron (3-99%) and phosphorus (1°58%); on hydrolysis with 
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10% hydrochloric acid for two hours at 100°, it yields alanine 
1°6%, leucine 2°50%, phenylalanine 25%, glutamic acid 35°71%, 
aspartic acid 1-32%, tyrosine 4°65%, arginine 3°15%, histidine 0°75%, 
proline 3°80%, glycine and lysine none. A solution of the substance 
in alkali hydroxide has [a], —97°7°. W. P. S. 


Salmine. Marnitpe Netson-Geruarpr (Zeitsch. physiol. Chem., 
1919, 106, 265—282).—The author has found that there is an 
increase in acidity on hydrolysis of salmine similar to that 
observed by Goto in the hydrolysis of clupeine (A., 1903, 
i, 303). The cause of this increase is discussed. Sérensen’s ex- 
planation (“Ergebnisse der Physiologie,” 1912), based on the keto- 
enol tautomerism of the peptide linkings, demands that the original 
acidity returns when all these linkings are broken. This theory 
holds in the case of certain examples, such as glycine anhydride and 
leucylglycine. If it is to apply to the hydrolysis of salmine, it is 
necessary to assume that the process ceases before all the peptides 
are resolved. On investigation, peptides of the monoamino-acids 
were found to be present, and when the hydrolysis was completed 
by decomposition of these complexes, the acidity returned to the 
original value. 

There is, however, evidence of another cause of increased acidity. 
Search for a new dibasic monoamino-acid was unsuccessful. Other 
possible causes are considered. J.C. D. 


Bacterial Catalase. III. Martin Jacosy (Biochem. Zeitsch., 


1919, 95, 124—-130).—The preparation of a highly active catalase 


fraction from Bacillus proteus is described. J.C. D. 


Studies on Lipase. Gern-Irsu Kita and Minoru Osumi (J. 
Tokyo Chem. Soc., 1918, 39, 387—-422).—On account of discrepancy 
among various workers on the question of relationship between acid 
and lipase, the authors conducted extensive studies on (1) the 
medium for the lipolytic enzyme, (2) optimum concentrations of the 
different acids for activation of the zymogen, (3) the effect of wash- 
ing, and (4) the effect of alcohol, water, and various other sub- 
stances. This paper is partly polemical with regard to Tanaka’s 
paper (ibid., 34, 737). Castor beans are used for the source of 
lipase and soja-bean oil for the substratum. The results confirm 
Hoyer’s work that the function of acid is solely to activate the 
zymogen, and the activated lipase can act without the addition of 
any acid, but after repeated washing a little addition of an acid 
will accelerate the reaction. Sensitivity of activated lipase against 
an acid depends entirely on the amount of the oil present in the 
medium. If activated lipase is left in an acid without any oil and 
then later the oil is added, no hydrolysis will take place, whereas 
if the oil and the enzyme are put together from the beginning, 
the hydrolysis will occur even to the extent of 80%. The 
optimum concentration of various acids for activation varies accord- 
ing to the kind of acid used, the stronger acids requiring fewer 
c.c. of normal solution than weaker acids, but the extent of hydro- 
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lysis is always greater with the weaker acid. Using 2°5 grams of 
the castor beans + 25 grams of the oil +5 c.c. of water (including 
c.c. of the acid used), incubating at 39° for three hours, the amount 
of N-nitric acid necessary to give the maximal hydrolysis (32-9%) 
is 0°6 c.c.; for V-sulphuric acid, 0°75 c.c. The maximal digestion 
being 37%; for N-oxalic acid, 0°75 c.c., giving 36°8%; 0°75 c.c. of 
N-tartaric acid gives 41°8%; 1 c.c. N-lactic acid, 41°5%; 1°5 c.c. 
N-citric acid, 56°2%; 4 c.c. of N-succinic acid, 45-97%; and 3 c.c. 
of N-acetic acid, 54°4%. In making a permanent lipase prepara- 
tion, the optimum amount of acids should be added according to 
(1) the amount of the oil the seed contains, the greater the amount 
of the oil the smaller the number needed ; (2) the size of the crushed 
beans, the smaller the granules the less the amount of the acid 
needed ; (3) temperature, the higher the less amount of acid; and 
(4) time, the longer the treatment the less the acid necessary. 
Dilution of the acid, maintaining in the medium the absolute 
amount of the acid necessary for the maximal amount of hydro- 
lysis, lessens the lipolytic power, especially in the case of strong 
acids. The strong acids once used for activation of zymogen will 
have no effect for activating a new bean, but the weak acids will. 
When the castor bean is washed with water containing sodium or 
calcium chloride, its enzymic power is reduced, probably by loss of 
globulin. Addition of acetic acid will counteract this salt effect. 
Unlike other enzymes, lipase is exceedingly sensitive to alcohol, but 
ether, benzene, and carbon disulphide will not destroy it. Lipase 
in aqueous solution loses its activity very quickly if no oil is present. 
CuemicaL ABSTRACTS. 


Manufacture of the Organic Phosphorus Reserve 
Compound of Green Plants, and Salts Thereof. Socizry or 
CuemicaL InpusTRY IN BASLE (Brit. Pat., 130456).—A pure sodium 
salt of the organic phosphorus reserve compound is prepared from 
the impure material through the intermediate precipitation of the 
ferric salt, its decomposition by sodium hydroxide, and the addition 
of alcohol to the filtered solution. The crystalline mass which 
separates gives on recrystallisation from water efflorescent prisms of 
the composition C.H,02,P.Najo,47H,0, m. p. 49°, The anhydrous 
salt is a stable, white, non-hygroscopic powder, alkaline in reac- 
tion and insoluble in organic solvents. Pure alkaline earth, lead, 
and copper salts are obtained by double decomposition, and from 
them the pure acid of the phosphorus compound is prepared by the 
action of oxalic acid or hydrogen sulphide, as the case may be. 
[See, further, 7. Soc. Chem. Ind., 1919, 739a.] G. F. M. 


dine-Phosphoric Acid. P. A. Levene (J. Biol. Chem., 
1919, 39, 77—81. Compare A., 1918, i, 138).—The preparation 
of the pure brucine salt of cytidine—-phosphoric acid is described. 
From this may be prepared the barium salt, C,H,,.O.N,;PBa. The 
optical rotation of the air-dried substance was [a]f +14°0°. By 
hydrolysis of the barium salt by heating with 10% sulphuric acid 
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in a sealed tube at 125°, cytidine was formed, where cytosine had 
been expected. No explanation of this result is given. No uridine 


was found in the mother liquors from the cytidine picrate. 
J.C. D. 


Sodium Inositol-hexaphosphate (a Correction). 4%. 
PosTERNAK (Compt. rend., 1919, 169, 337—338. Compare this 
vol., i, 426).—A stable form of this compound containing only 35 
mols. H,O is slowly deposited from concentrated solution at about 
20°. It melts at 58—59° and loses water of crystallisation at 120°, 
and the trystallographic measurements recently given (this vol., 
i, 426, 433) refer to this substance and not to the efflorescent. 
hydrate containing 44 mols. H,O. G. F. M. 


Substituted Phenylarsinic Acids and their Reduction 
Products, and the Estimation of Arsenic in such Compounds. 
Rosert Georce Farcuer (T., 1919, 115, 982—992). 


Formaldehyde Derivative of Arsenophenylglycine. K. J. 
Orcustin (U.S. Pat. 1299214).—Arsenophenylglycine is dissolved 
in a 6% solution of sodium carbonate and treated with form- 
aldehyde. On the addition of alcohol or acetone to the solution, 
a sodium salt of the reaction product is obtained, which possesses a 
light yellow colour, and may be dried and kept in the air for some 
time without decomposition. CHemricaL ABSTRACTS. 


Acetylarsenophenylglycine. K. J. Oxcustin (U.S. Pat. 
1299215).—A solution of acetylphenylglycinearsinic acid (50 
grams) and sodium hyposulphite (500 grams) in water (2500 
c.c.) is heated for two hours at 45—55°, and acetic acid (70 c.c.) 
is then added. Acetylarsenophenylglycine is precipitated in light 
yellow flakes. Acetylarsenophenylglycine also may be prepared by 
dissolving arsenophenylglycine in sodium carbonate solution and 
successively adding acetic anhydride and hydrochloric acid. 

CHEMICAL ABSTRACTS. 


Physiological Chemistry. 


Absorption of Light by Neutral Solutions of Oxyhemo- 
globin. Paut Hiri (Biochem. Zeitsch., 1919, 95, 257—265).— 
The absorption of light by neutral solutions of blood or of oxy- 
hemoglobin is very little different from that of solutions in aqueous 
sodium carbonate. The difference is attributed to the presence of 
small amounts of methemoglobin. J.C. D. 
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Behaviour of Inulin in the Animal Body. II. Inulin in 
the Alimentary Canal. Rurn Oxry (J. Biol. Chem., 1919, 39, 
149—162).—Inulin is hydrolysed in vitro by hydrochloric acid of 
a concentration approximately the same as that in the normal 
gastric juice provided a sufficiently long period of hydrolysis is 
allowed. During the time normally occupied by food in the 
stomach, the amount of hydrolysis is comparatively small. The 
presence of an enzyme capable of producing a reducing sugar from 
inulin has been demonstrated in sterile extracts of three samples of 
human feces from radically different types of diet. Negative 


results were obtained with samples from a dog and guinea-pigs. 
J.C. D. 


Genesis of Thiocyanic Acid in Animals. VII. From what 
Substances is Normal Thiocyanic Acid Derived in Animals ? 
SeraFrino Dezani (Arch. Farm. sperim. sci. aff., 1918, 26, 257—273 ; 
from Chem. Zentr., 1919, iii, 65. Compare this vol., i, 423).—The 
negative results obtained with amino-acids and derivatives of purine 
in the case of the dog are in contrast with the positive results of 
Willanen (A., 1906, ii, 784) in the case of the rabbit. The latter 
experiments have been repeated, particular attention being given to 
the influence of the nourishment. No increase in thiocyanic acid 
could be detected after administration of glycine, asparagine, 
guanine, or creatinine; evidence in favour of the hypotheses of 
Nencki and of Bruylants is therefore not obtained. H. W. 


Quinine and Hydroquinine in the Human Body. Be- 
haviour of Quinine towards Red Blood Cells. J. Hatserxann 
(Biochem. Zeitsch., 1919, 95, 24—45).—The fate of these two sub- 
stances in the body is discussed. It is shown that quinine may be 
taken up and retained by the erythrocytes. J. C. D. 


Presence of Histamine (8-Iminazolylethylamine) in the 
Hypophysis Cerebri and Other Tissues of the Body and its 
Occurrence Among the Hydrolytic Decomposition ducts 
of Proteins. Joun J. Apex and Serko Kusorta (J. Pharm. Enzpt. 
Ther., 1919, 18, 243—300).—The experimental findings support the 
view previously expressed (Proc. Nat. Acad. Sci., 1917, 3, 507—517) 
that the oxytoxic principle of the hypophysis is not a hormone or 
substance specific to this organ, but is a rather widely distributed 
substance, everywhere the same, which may have its origin in the 
various tissues or in the gastric or intestinal mucosa, or may be 
absorbed as such from among the products of digestion. This sub- 
stance is now believed to be histamine, a substance which stimulates 
plain muscle in minute doses and which depresses the circulation 
and causes a shock-like prostration when administered in doses 
which lie beyond the limit of toleration. The base was isolated 
with certainty from pituitary tissue and gastric and intestinal 
mucosa of the dog, and its presence in liver tissue and striated 
muscle was detected. The amine was also found in erepton (com- 
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pletely digested meat), Witte’s peptone, and amongst the products 
of hydrolysis of pure proteins with hydrochloric acid. It is sug- 
gested that histamine plays an important réle as a stimulant for 
the gastric and intestinal musculature and as a dilator of capillaries 
during digestion. J.C. D. 


[Physiological Action of] Optical Isomerides. V. The 
Tropeines. A. R. Cusmny (J. Pharm. Expt. Ther., 1919, 13, 
71—93. Compare A., 1909, ii, 420).—Atropine is twenty times as 
strong as d-hyoscyamine in affecting the terminations of the chorda 
tympani in the dog. Therefore /-hyoscyamine would have an 
action forty times as great as that of its optical isomeride. The 
difference between the effects of atropine and d-hyoscyamine on 
cardiac inhibition is of the same order as on salivary secretion. 
The physiological action of a number of tropeines has been ex- 
amined. ‘Tropine itself is devoid of typical atropine action, but 
many tropeines, especially those which contain a benzene nucleus, 
show the characteristic effects. This is particularly intensified where 
there is a hydroxyl group or an asymmetric carbon atom in the 
side-chain. The most powerful action is shown by members of this 
type which contain an acid of the benzene series, together with a 
hydroxyl group and asymmetric carbon atom in the side-chain, and 
the whole molecule of which is levorotatory. J. C. D. 


Vitamine Studies. IV. Antineuritic Properties of 
Certain Physiological Stimulants. R. Apams Dutcuer (J. 
Biol. Chem., 1919, 39, 63—68).—Thyroxin (the active principle of 
the thyroid), desiccated thyroid, pilocarpine, and tethelin appar- 
ently produced definite relief in certain acute cases of avian poly- 
neuritis. The response was not, however, of the type obtained when 
vitamine preparations were given. J.C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Biochemistry of Bacillus Acetoethylicum with Reference 
to the Formation of Acetone. Jonn H. Norturop, Lauren H. 
Asue, and James K. Senior (J. Biol. Chem., 1919, 39, 1—21).— 
The description of an organism termed Bacillus acetoethylicum 
which was isolated from old potatoes is given. The organism 
resembles in some ways the B. macerans described by Schardinger 
(Centr. Bakt. Par., 1905, ii, 14, 772), but it is not thought 
that the two are identical. This organism produces acetone and 
ethyl alcohol from starch or sugar. The optimum conditions for 
the fermentation have been studied, and a semi-continuous method 
for carrying on the process is described. ([See, further, J. Soe. 
Chem. Ind., 1919, October. ] J.C. D. 
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Formation of Acids by Moulds and Yeast. III. Friepricu 
Boas and Hans LEBERLE (Biochem. Zeitsch., 1919, 95, 170—178. 
Compare ibid., 1918, 90, 78; 92, 171)—When both ammonium 
sulphate and acetamide are present as sources of nitrogen for A sper- 
gillus niger growing in an artificial culture solution, only the 
ammonium sulphate is utilised, notwithstanding that acetamide 
would from some point of view appear a more suitable material for 
protein synthesis, particularly as its utilisation does not necessitate 
the liberation of a toxic substance, such as the sulphuric acid 
liberated in the utilisation of ammonium sulphate. From similar 
tests with glycine and acetamide, it would appear the glycine is 
utilised, whereas the amide is almost untouched. Experiments in 
which the mould has a choice between ammonium sulphate and 
peptone show that preferential utilisation of the former source of 
nitrogen occurs. In fact, when A. niger is given the choice between 
two sources of nitrogen, one of which is an ammonium salt and a 
strong mineral acid, it utilises the ammonium salt alone, in spite 
of the fact that this leads to a rise of hydrogen-ion concentration 
with all its deleterious consequences. 

Apparently the degree of dissociation of the ammonium salt is 
an important factor. J.C. D. 


The Formation of Soluble Starch in Relationship to 
Selective Nitrogen Metabolism. Frizpricn Boas (Ber. Deut. 
bot. Ges., 1919, 37, 50—56).—It has been previously shown that 
soluble starch is formed from many carbohydrates by Aspergillus niger 
when the hydrogen-ion concentration has attained a certain value. 
The author has based a method of studying selective nitrogen meta- 
bolism on this observation; thus, for instance, when in a sugar 
solution ammonium chloride is consumed in addition to amino-acids. 
the hydrogen-ion concentration rapidly increases in consequence of 
the liberation of the greatly dissociated hydrochloric acid, so that 
favourable conditions are developed for the formation of soluble 
starch, which can readily be detected by the iodine test. The 
following groups have been studied: mixtures of ammonium salts 
(ammonium chloride and ammonium phosphate or citrate) ; amino- 
acids and peptones in the presence of ammonium chloride; acid 
amides (carbamide) and ammonium chloride. The latter differs 
from all the other sources of nitrogen which were investigated in 
that it is strongly dissociated. Experiments show that in mixtures 
of nitrogenous substances with varying degrees of dissociation, the 
magnitude of the latter determines the absorption into the cell. 
In comparison, the solubility of the substance in lipoids has but little 
influence. The more strongly dissociated source of nitrogen is in- 
variably utilised even when powerfully poisonous products are 
thereby developed, and when other non-poisonous, lipoid-soluble and 
suitable sources of nitrogen are present. Absorption is not regu- 
lated by the mould, but occurs exclusively according to physico- 
chemical properties. From the biological point of view, the mould 
invariably utilises the worse source of nitrogen. H. W. 
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Parallel Formation of Carbon Dioxide, Ammonia, and 
Nitrate in Soil. P. L. Gainzy (Soil Sci., 1919, 7, 293—311).— 
In laboratory experiments, purified air was drawn in a downward 
direction through a column of loam goil supported in a cylinder, 
and then through glass beads moistened with a solution of sodium 
hydroxide, and afterwards through glass beads moistened with 
dilute acid. Usually, six of these apparatus were connected in 
series. Estimations of the carbon dioxide and ammonia retained 
by the absorption vessels determined the amounts of these gases 
given off, and after each experiment the top layer of soil was 
removed and examined for ammonia and nitrates. The carbon 
dioxide in the soil was not taken into consideration. One per cent. 
of cotton-seed meal was added to the soil as a substance readily 
decomposed by bacteria. Observations on variation in the moisture 
content of the soil showed that this factor had little effect on the 
carbon dioxide evolved provided the amount of water was above a 
minimum of 12 c.c. per 100 grams of soil. The maximum amount 
of carbon dioxide was produced during the second day. The pro 
duction of ammonia ran parallel with that of carbon dioxide, except 
that the optimum minimum of moisture was rather higher. The 
accumulation of nitrates did not begin until the fifth day, and the 
amount increased regularly with a corresponding diminution in that 
of the ammonia. Variations in air supply had a marked effect on 
bacterial activity. Unless the current of air was continuous, there 
was a distinct diminution and delay in the changes produced. In 
the case of ammonia, there was a permanent diminution in amount ; 
in the other two cases, the amount of carbon dioxide finally reached 
that produced in continuous aeration, whilst the amount of nitrate 
became inversely proportional to aeration. Experiments were made 
also with 1% of dried blood added to the soil. With this substance, 
the production of carbon dioxide was much diminished and that of 
ammonia relatively increased, probably due to the higher nitrogen 
content of the blood over the cotton-seed meal and to the amount 
of readily oxidisable ‘carbon being insufficient to supply energy for 
complete decomposition. a . & A 


Action of Capillary-active Substances on Plant Seeds. 
I. Trause and Hepwic RoseEnstTEIn (Biochem. Zeitsch., 1919, 95, 
85—100. Compare Traube and Marusawa, A., 1916, i, 106).—The 
influence of a large number of substances on the germination and 
growth of seeds has been investigated. Narcotics, such as chloro- 
form, ether, and urethane, produce a narcotic action which is in 
certain respects similar to the effect on the animal organism. Many 
substances, such as toluene, chlorobenzene, piperidine, pyridine, 
aniline, acetone, tsobutyl acetate, and ¢soamyl alcohol are strongly 
toxic. Naphthalene and thymol vapour may hasten germination if 
the exposure is not too long, whilst m-cresol may in certain concen- 
trations beneficially influence the growth of barley. 

The higher fatty acids exert a marked stimulating action on the 
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rate of germination, whereas the lower fatty acids in low concentra- 
tions are very poisonous. J.C. D. 


The O ed Action, Antagonism, of Manganese and 
Iron on the Growth of Wheat W. E, Torrmcuam and A. J. 
Beck (Plant World, 19, 359—370; from Chem. Zentr., 1919, 
iii, 110).—Small quantities of manganese chloride are harmful to 
the root system and inhibit the positive action of ferric chloride. 
Both salts are poisonous at greater concentrations, at which the 
ferric chloride restricts the action of manganese chloride. Small 
quantities of manganese chloride induce more rapid growth of the 
plant, but the same antagonism is observed as with the root system. 
In the presence of sodium hydrogen carbonate, manganese chloride 
is disadvantageous to the roots and green parts even in smal! 
amounts, and distinctly poisonous at higher concentrations. Con- 
trary to previous observations, ferric chloride encourages the growth 
of terminal shoots, probably on account of the alkaline nature of 
the nutrient solution. H. W. 


The Alkaloids in Plant Injury. 0. Tunmann (Biochem. 
Zeitsch., 1919, 95, 164—169).—No accumulation of alkaloid was 
found to follow injury to the leaves of Atropa belladonna, L., or 
Pilocarpus pennatifolius, Lem., whether caused by animals or by 
artificial methods. This is not in agreement with the work of 
Troegele (Diss., Wiirzburg, 1900). J. C. D. 


Nutritive Factors in Plant Tissues. II. The Distribu- 
tion of the Water-soluble Vitamine. Tomas B. Osporne and 
LaFayette B. Menvet (J. Biol. Chem., 1919, 39, 29—34).—The 
water-soluble vitamine is present in the bulb of the onion, the root 
of the turnip, the leaves, stem, and roots of the beet, and the fruit 
of the tomato. A comparison of mature and immature plants of 
clover, lucerne, and timothy grass indicates that the immature 
plants are the richer sources of water-soluble B. The bearing of 
this observation on the food value of hay is discussed. J.C. D. 


Relation of Sulphates to Plant Growth and Composition. 
H. G. Mitier (J. Agric. Res., 1919, 17, 87—102).—Pot experi- 
ments were made with three soils, one selected for its high content 
of sulphur, namely, 0°183%, one because it had responded to free 
sulphur treatment, and one because it did not respond to any 
sulphur treatment. The plants grown were red clover, oats, and 
rape. The fertilisers used were calcium and sodium sulphates and 
free sulphur. The last was added with calcium carbonate to the 
soil at the time of sowing the seed ; the other two were added daily 
in the form of 0°02% solutions. A solution of sodium nitrate was 
added daily in order to provide excess of nitrogen in every case. <A 
similar set of experiments was made in which the soil was replaced 
by washed sand, to which was added a sterilised extract of the soil. 
The weight of the crops was noted, and the content of sulphur and 
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nitrogen estimated. It was found in every case that enhanced 
growth took place as compared with the control tests, especially 
marked in the case of the oats and clover. As this enhanced 
growth took place in the sand as well as in the soil, it is concluded 
that the sulphates and free sulphur acted directly in the promotion 
of growth. In the case of clover, there was a marked increase in 
the nitrogen content of those plants grown in soil over those grown 
in sand, doubtless due to stimulation of the legume bacteria by the 
fertilisers added, as was evidenced by the increased root development. 
and number of nodules in these cases. J. H. J. 


Nitrogen and Other Compounds in Rain and Snow. 
Jacos E. TrrescHMANN (Chem. News, 1919, 119, 49).—A summary 
of the analyses of forty-six samples of rain and snow collected at. 
Cornell between October Ist, 1918, and June 15th, 1919, is given. 
The total precipitation corresponds with 56°3 cm. of rain, and 
contained 572 kilos. of chlorine (944 kilos. of sodium chloride), 
1°679 kilos. of sulphates as SO;, and 5°853 kilos. of nitrates per 
hectare. The phosphates only amounted to 0°0089 kilos. per 
hectare. Only fifteen samples contained sufficient sulphate for 
analysis, and eleven other samples showed the merest trace of 
sulphate. The highest sulphate content was 0°262 part per 
million, the average for the period being 0°03 part per million. 
Five samples showed a trace of phosphate, but only four con- 
tained sufficient for estimation. The highest content of phos- 
phate was 0°03 part per million, the average being 0°002 part 
per million. The chlorine content averages 11°12 parts per 
million, and varies between 6°10 and 25°70 parts per million. 
The average of the total nitrogen was 1°046 parts per million. The 
free ammonia is represented by 0°407, albuminoid ammonia 0-366, 
nitrate 0°255, and nitrite 0°018 part per million. The total 
nitrogen is fairly constant, and forty-three of the forty-six deter- 
minations lie between 0°18—0°45 kilos. of nitrogen per hectare. 
The amount of nitrogen increased from 0°669 part per million to 
1-134 parts per million from February to June, that is, an increased 
amount of nitrogen is supplied to the soil during the growing 
period. 


Ammonia-fixing Capacity of Calcium Sulphate. Firman 
E. Bear and AtBert C. Workman (Soil Sci., 1919, 7, 283—291). 
—It has been observed that the addition of calcium sulphate to 
manure tends to prevent loss of ammonia. To test the nature of 
this reaction under simple conditions, laboratory experiments were 
carried out in which the manure was replaced by paper pulp, 
which was mixed with calcium sulphate and placed in a bottle. 
A solution of ammonium carbonate was poured over the pulp, 
giving a water content of 75%. The bottle was kept at different 
temperatures from 20° to 80°. A current of air freed from 
ammonia and carbon dioxide was drawn through the mixture in 
the bottle, and then through absorption vessels containing standard 
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acid. Observations were continued over ninety-five days, air being 
drawn through about daily for ten minutes at a time. The 
nitrogen loss without calcium sulphate was 5°6225 grams, and with 
calcium sulphate 1°1419 grams. More nitrogen was lost at the 
higher temperatures, and the proportion held back by the calcium 
sulphate was less at those temperatures. Under the conditions of 
the experiment, the chemical reaction was probably that of a simple 


double decomposition. [See also J. Soc. Chem. Ind., 1919, 731a.] 
J. H. J. 


Electrical Conductivity as a Measure of the Content of 
Electrolytes of Vegetable Saps. Dororay Haynes (Biochem. J., 
1919, 18, 111—123).—The causes of the low values obtained in 
conductivity measurements in fruit juices containing considerable 
quantities of organic acids are submitted to examination. These 
low figures are due to two principal causes, first, the action of non- 
electrolyte (compare Arrhenius, A., 1892, 1038), and secondly, the 
mutual action of salts and acids in repressing dissociation. The 
conclusions of Dixon and Atkins (A., 1913, i, 1422) drawn 
from a comparison between the juice from plant organs 
when pressed without previous treatment and the juice of the 
same organs when treated by exposure to liquid air before press- 
ing are criticised. It is suggested that there is very little evidence 
for the marked differences which they assume to exist in the pro- 
portional composition of the two kinds of sap. It is further sug- 
ested that these experiments afford no evidence that the proto- 
plasm of the cells of tissue under pressure is permeable to electro- 
lytes to any considerable extent. A formula is advanced by means 
of which, in certain cases, conductivity measurements may be 
reduced to standard conditions. J.C. D. 


Examination of the Bark of Croton gubouga. Isolation 
of 4-Hydroxyhygric Acid. Joun Aveustus Goopson and HuBERT 
Wirttiam Bentiey Ciewer (T., 1919, 115, 923—933). 


Action of Fluorides on Vegetation. B. Field Trials. 
ArMAND GavuTiIER and P. CLausmann (Compt. rend., 1919, 169, 
115—122).—As the result of field trials, using amorphous calcium 
fluoride as the source of fluorine, the authors find that this element 
increases the crop yield in certain species of plants. The calcium 
fluoride was applied at the rate of 55:8 grams per sq. metre to a 
poor, sandy soil. Increased crop yields varying from 5°2 to 58°7% 
were obtained with wheat, oats, carrots, potatoes, peas, beans, and 
poppies, whilst beet, kidney beans, and cabbage gave either no 
inerease or a decrease. In the case of potatoes, there was no 
marked increase in the yield in the year of application of the 
calcium fluoride, but a very decided increase (58°7%) in the next 
year. Most of the other crops showed little, if any, residual effect 
in the second year. W. G. 
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The Action of Cuprous Chloride with Compounds con- 
taining the Trichloromethyl Group. Howarp Warers Doucaty 
(J. Amer. Chem. Soc., 1919, 41, 1129—1131).—As an outcome of 
his work on the hydrolysis of organic haloids and the corrosion of 
metals (A., 1918, 1, 57), the author recommends the following pro- 
cedure as a test for the presence of compounds containing the 
CCl, or CBr, groups. A few milligrams of the substance are 
placed in a stoppered vessel of 10—15 c.c. capacity, which is then 
filled with concentrated ammonia solution. About 0:5 gram of 
powdered cuprous chloride is then added, and the vessel is quickly 
closed to exclude air, and shaken. The deep blue colour of the 
cupric-ammonia complex develops in a minute or two if a trichloro- 
or tribromo-methyl group is present. Carbon tetrachloride 
behaves in the same way, but hexachloroethane does not respond 
to the test. J.C. W. 


Preparation of Trichloroethylene from Tetrachloroethane. 
CoMPAGNIE DES PropuITs CHIMIQUES D’ALAIS ET DE LA 
CamarcuEe (Eng. Pat., 132755).—The conversion of s-tetrachloro- 
ethane into trichloroethylene may be effected by ammonia in 
aqueous solution provided that a sufficient time be allowed for the 
reaction. A mixture of equal parts of water and tetrachloroethane 
is treated in a vessel provided with a reflux condenser with a 
current of ammonia gas sufficiently violent to agitate the mass. 
The reaction takes place slowly in the cold, and is accelerated by 
heating at 60—70°; it is complete in two hours if the trichloro- 
ethylene is removed as it is formed by extracting it with an excess 
of ammonia gas and adjusting the temperature of the condenser 
in accordance with this excess. The reaction may also be con- 
ducted in an autoclave by heating two parts of tetrachloroethane 
with two parts of an aqueous solution of ammonia (D 0°91) at 
140—170° for three hours. The use of aqueous ammonia is simpler 
and more economical than that of alcoholic ammonia, and the yield 
of trichloroethylene is 92—96% of the theoretical. J. F. B. 


Vapour Pressure of Tetranitromethane. Aran W. C. 
Menzies (J. Amer. Chem. Soc., 1919, 41, 1336—1337).—The 
vapour pressure of tetranitromethane has been determined by a 
static isoteniscopic method, previously described (A., 1910, 
ii, 1036), over the temperature range 40—125°7°. The following 
values were obtained in mm. of mercury: 40°, 26°6; 45°, 34:4; 
50°, 44°2; 55°, 56°1; 60°, 70°6; 65°, 88:1; 70°, 109; 75°, 134; 
80°, 164; 85°, 199; 90°, 239; 95°, 286; 100°, 339; 105°, 400; 
110°, 470; 115°, 550; 120°, 640; 125°, 743; and 125°7°, 760. 
Using the vapour-pressure curve in the way suggested by Hille- 
brand (A., 1915, ii, 416), the value 13-9 is obtained for the entropy 
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of vaporisation divided by R at the temperature (70°) at which 
the concentration of the vapour is 0-00507 mol. per litre. Assum- 
ing that the vapour is normal, this would indicate slight, if any, 


association or abnormality in the liquid at this temperature. 
J. F.S. 


The Oxidation of Ethyl Alcohol by means of Potassium 
Permanganate. Wim Lioyp Evansand Jesse E. Day 
(J. Amer. Chem. Soc., 1919, 41, 1267—1285. Compare A., 1916, 
i, 362).—The series of experiments described in this communica- 
tion are designed to elucidate the following points: (1) the nature 
of the products formed when ethyl] alcohol is oxidised by neutral 
or alkaline permanganate at different temperatures; (2) the effect 
of changing the temperature and altering the initial concentra- 
tion of alkali, and the combined effect of varying these factors; 
3) the mechanism of the oxidation. The analytical methods are 
fully described, and a simple apparatus is illustrated in the text 
by means of which clear samples of the filtrate from the oxides 
of manganese can be obtained without exposure to the carbon 
dioxide of the atmosphere. In the experiments, just sufficient of 
a 9°21% solution of alcohol was added to 30 grams of 100% per- 
manganate dissolved in 1000 c.c. of various solutions of potassium 
hydroxide to cause reduction. 

The results are reproduced in a set o: curves, as follows: (A) The 
weights of alcohol required to reduce a constant weight of per- 
manganate at 25°, 50°, 75°, and 100° are plotted against the 
different concentrations of alkali, and the curves show that beyond 
a concentration of about 100 grams per litre, the proportion of 
potassium hydroxide is immaterial, whilst up to this point both 
increase of temperature and increased alkalinity accelerate the 
reduction. (B) The quantities of the oxidation products, acetic, 
oxalic,.and carbonic acids, given by 0°l gram-mol. of alcohol are 
plotted against concentrations of alkali for the four different 
temperatures. In neutral solutions the sole product is acetic 
acid, and in the experiments at 100° it is still only acetic acid as 
long as the concentration of alkali is less than 0°461 gram per litre. 
With the increase in the amount of potassium hydroxide, however, 
up to the maximum effect (100 grams per litre), the production of 
acetic acid diminishes and that of oxalic acid and carbon dioxide 
increases. (C) The quantities of the three oxidation products are 
separately plotted against alkali concentrations for the four 
temperatures. With increase of temperature, it appears that the 
yield of acetic acid falls, and the quantities of oxalic acid and 
carbon dioxide increase. 

Another set of curves shows the connexion between the 
logarithms of the quantities of acetic acid produced and the 
logarithms of the initial concentrations of potassium hydroxide. 
These curves may be reproduced by the equation y=2B/z*, where 
y is the concentration of the acetic acid, z is the concentration of 
the alkali, a is the tangent of the line, and B is a constant, whence 
logy=log B—alogz. From the values of B and a for the four 
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temperatures, it is possible to calculate the maximum concentra- 
tion of alkali which will still permit of a theoretical yield of acetic 
acid. These are as follows: 


KOH crane 50° 75° 100° 
grams per litre... 2-55 1-19 0-655 0-460 


That is, it is possible to obtain acetic acid only, no matter what 
the temperature, if the concentration of alkali is kept below these 
limits. On the other hand, if the tangents of the acetic acid log. 
curves (the above values of a) are plotted against temperature, a 
straight line is obtained which, if continued, meets the point at 
which a=0 on an axis of Y corresponding with —25°; this means 
that below this temperature the yield of acetic acid would be 
quantitative, no matter what the concentration of potassium 
hydroxide. 

The mechanism of the formation of oxalic acid and carbon 
dioxide is discussed. The experiments support the views of other 
workers, namely, that the oxalic acid is not formed from acetic 
or formic acid, but from a derivative of acetaldehyde. 

J.C. W. 


The Temperature of Critical Solution of a Ternary 
Mixture as a Criterion of Purity of »-Butyl Alcohol. The 
Preparation of Pure 7-Butyl Alcohol. Kennepy Joszpn 
PrevitE Orton and Davip Cartes Jones (T., 1919, 115, 
1194—1203). 


The Preparation of af-Dichloroethyl : Ether. E. A. 
WixtpMan and Harotp Gray (J. Amer. Chem. Soc., 1919, 41, 
1122—1123).—Dichloroethyl ether may be obtained by the direct 
chlorination of ethyl ether (Fritsch and Schumacher, A., 1894, 
i, 485), but the operation is accompanied by two risks: (1) If the 
liquid is not well cooled at the outset, and the chlorine is admitted 
too rapidly, explosion may be caused by the inflammation of the 
ether vapour. This risk is lessened when the liquid is saturated 
with hydrogen chloride, and then the operation may be carried 
on rapidly. (2) Hydrogen chloride seems to form a_ super- 
saturated solution in ethyl ether, which may suddenly break out 
like a geyser; to obviate this, continuous, rapid agitation is 
necessary. 

In order to get a pure product, b. p. 66—69°/45 mm., chlorin- 
ation must be stopped when the density is 0-96. Starting with 
800 grams of ethy] ether, this point is reached in about eighty-two 
hours, and the yield is about 375 grams. J.C. W. 


Action of Metallic Hydroxides and Oxides and Alkaline- 
earth Carbonates on Methyl Sulphates. J. Guyor and L. J, 
Simon (Compt. rend., 1919, 169, 534—537).—The behaviour of 
methyl sulphate in the presence of alkali hydroxides or alkaline 
earth oxides, hydroxides, or carbonates, depends to a large extent 
on the experimental conditions. 
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With potassium hydroxide in equimolecular proportions in 
methyl-alcoholic solution, methyl sulphate gives an almost quanti- 
tative yield of potassium methyl sulphate. A similar reaction 
occurs with calcium or barium hydroxide in the presence of a 
large excess of water. On the other hand, methyl sulphate may 
be distilled unchanged from barium or calcium oxide. With 
barium or calcium hydroxides in the absence of water, the action 
is Me,SO, + M(OH).= MSO, + Me,O +H,0. 

With cuprous, lead, mercuric, or silver oxides the action is, for 
example, Me,SO,+Cu,0 = Cu,SO,+ Me,O. 

Methyl sulphate may be distilled unchanged from a small 
amount of an alkaline earth carbonate, but if kept at 140° for 
some time in the presence of the carbonate, it is decomposed accord- 
ing to the equation Me,SO,+MCO,=MSO,+CO,+Me,0, the 
reaction being slow. W. G. 


The Action of Stannic Chloride on Methyl Sulphate. 
Cu. Bouin and L. J. Simon (Compt. rend., 1919, 169, 618—620). 
—Stannic chloride acts on methyl sulphate in two stages, which 
may overlap, methyl chloride being, in each case, the gas liberated. 
If the action takes place at the ordinary temperature, it is repre- 
sented by the equation SnCl,+2Me,S8O,=2MeCl + SnCl,(SO,Me),, 
the methosulphate of stannyl chloride being obtained as a white, 
amorphous solid. At higher temperatures, this compound is 
decomposed, giving stannic sulphate and methyl chloride, 

SnCl,(SO,Me),. = 2MeCl + Sn(SO,)o. 
The use of an excess of methyl sulphate does not modify the sense 
of the complete reaction, but seems to favour the second stage. 

The methosulphate of stannyl chloride is decomposed by aqueous 
potassium hydroxide, giving stannic hydroxide, potassium chloride, 
and potassium methyl sulphate. W. G. 


Methionic ([Methanedisulphonic] Acid and its Applica- 
tions in Syntheses. G. Scurogerer [with G. Kocu, G. HerzBere, 
Tu. Marram, W. Sonpac, C. Fresenius, W. RoruManny, 
A. Guiuscuke, R. von Butiar-BRANDENFELS, W. Dorn, DIESSEL- 
Horst, E. KinperMaAnn, Emmy Scuroeter, and O. Cart] 
(Annalen, 1919, 418, 161—257).—Portions of this paper have 
been published during the last twenty-two years. 

A description is given of the preparation of methanedisulphonic 
acid from acetylene (350—400 grams) and fuming sulphuric acid 
(65—70% SO) (about 6 kilos.) through the barium salt (700 grams 
of the salt from 1 kilo. of acid). The presence of phenol among 
the by-products, recorded by Berthelot in 1869, has been confirmed, 
and an explanation of its formation is suggested 

The reactions of methanedisulphonic acid have been thoroughly 
studied in the expectation of finding for it synthetic uses similar 
to those of malonic acid. 

Improvements in the method of preparing methyl methane- 
disulphonate from the silver salt and methyl iodide (Schroeter 
and Herzberg, A., 1905, i, 851) are described; the ethyl ester has 
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been obtained in flattened needles, m. p. 28—29°. An attempt to 
prepare the benzyl ester from the silver salt and benzyl chloride 
in boiling benzene resulted in the formation of hydrogen chloride 
and diphenylmethane, the silver salt acting (so also does silver 
sulphate) simply as a catalyst. 

Alkyl methanedisulphonates can also be prepared from alcohols 
and methanedisulphony] chloride, but the method is not a suitable 
one, because, unless the violence of the reaction is moderated by 
the presence of a suitable diluent (ethyl ether), the resulting esters 
decompose into methanedisulphonic acid and ethers. The ten- 
dency of alkyl methanedisulphonates to decompose into methane- 
disulphonic acid and ethers (Schroeter and Sondag, A., 1908, 
i, 497) has been utilised in the preparation of heptyl ether, b. p. 
126—127°/8 mm., D® 0-8056, from heptyl alcohol and methane- 
disulphonyl chloride at 145°, of di-B-phenylethyl ether, 

(CH,Ph:CH,),0, 

b. p. 175—176°/8 mm., D 1-0178 (a little styrene is also formed), 
from B-phenylethy] alcohol, and of cyclohexene from cyclohexanol 
in a similar manner. Aryl methanedisulphonates, on the con- 
trary, are very stable compounds, and must be heated with a con- 
centrated solution (50%) of alkali hydroxide to decompose them 
into phenols and methanedisulphonic acid. In consequence of the 
acidity of the methylene group between the two -SO,Ar groups, 
the aryl esters dissolve in concentrated aqueous ammonia and in 
dilute solutions of alkali hydroxides. They resemble the phenols 
in their antiseptic and bactericidal actions. Phenyl methane- 
disulphonate (methionol), CH,(SO;Ph),, prepared from methane- 
disulphony] chloride and phenol (4 mols.) in boiling toluene, forms 
colourless needles, m. p. 82°; the sodio- and potassio-derivatives, 
CHNa(or K)(SO, Ph)», are crystalline, and the argento-derivative 
is a colourless powder. The dibromo-derivative, CBr,(SO,Ph)o, 
forms colourless crystals, m. p. 58—59°. The o-, m-, and p-tolyl 
esters, CH,(SO,°O-C,H,),, form crystals, m. p. 84°, 56°, and 84° 
respectively, whilst the guaiacol and catechol esters have m. p. 
90° and 190° respectively. 

Methanedisulphonyl chloride (Schroeter and Sondag, loc. cit.) 
has been obtained in two modifications. The liquid form usually 
obtained, m. p. 8°, D™ 1°831, is converted under conditions which 
have not yet been definitely ascertained into a second modification, 
long needles or prisms, m. p. 36—37°; the liquid form is con- 
verted into the solid by inoculation with the latter, and the solid 
form is converted into the liquid by warming above the m. p. 

Methanedisulphonyl chloride reacts abnormally with dry 
ammonia in chloroform solution and with diethylamine in ethereal 
solution, the products in both cases being, not the expected amides, 
but mixtures of substances the nature of which has not yet been 
ascertained. The reaction with aniline (4 mols.) in chloroform or 
benzene solution, however, is normal (Schroeter and Herzberg, Joc. 
cit.). Methanedisulphonacetanilide, CH,(SO,*NAcPh),, m.  p. 
196—197°, methanedisulphonbenzanilide, m. p. 204—205°, methane- 
disulphonmethylanilide, colourless needles, m. p. 141° 5—142° 5°, 
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methanedisulphonethylanilide, m. p. 112—114°, methanedi- 
sulphonanilidoethylanilide, CH,(SO,;NHPh)(SO,-NEtPh), m. p. 
168°, methanedisulphonphenetidide, CH,(SO,*NH-C,H,-OEt),, 
m. p. 221°, and its methyl-, m. p. 132—133°, ethyl-, m. p. 
141—142°, and aceto-phenetidides, m. p. 155°, methanedisulphon- 
p-nitroanilide, yellow needles, carbonising above 240°, and 
methanedisul phondiphenylamide, CH.(SO.*NPh.)., m. p. 228°, 
have been prepared. The preceding primary anilides are moder- 
ately strong acids forming sodium and barium derivatives and 
decomposing carbonates, but anilides which do not contain the 
NH-group are devoid of acid character, being insoluble in aqueous 
alkali hydroxide solution. 

When a solution of phenyl methanedisulphonate in benzene 
saturated with ammonia is treated with an equal quantity of 
phenyl methanedisulphonate and the mixture is heated in a sealed 
tube for three hours at 130—140°, the amide ester, 

NH,°SO,°CH,°SO.Ph, 

crystals, m. p. 167°, is obtained; the same substance is also 
obtained by heating phenyl methanedisulphonate and carbamide 
in a sealed tube at 140—160°. When a solution of pheny! 
methanedisulphonate in benzene supersaturated with ammonia 
is heated in a sealed tube at 140—145°, methanedisulphonamide, 
CH,(SO,°*NH,)>, leaflets, m. p. 233°, is obtained; it forms sodium 
and barium derivatives and a monobenzoyl derivative, leaflets, 
m. p. 216°. Methanedisulphonethylamide, CH.,(SO.*-NHEt),, 
similarly prepared by means of a benzene solution of ethylamine, 
forms leaflets, m. p. 143—145°. 

Methanedisulphonyl chloride reacts normally with esters of 
amino-acids in cold ethereal or chloroform solution. Thus, ethy! 
glycine and ethyl phenylglycine yield, respectively, ethyl methane- 
disulphonaminoacetate, CH,.(SO,*-NH-CH,°CO,Et),, colourless 
needles, m. p. 113°5°, and ethyl methanedisul phonanilinoacetate, 
CH,(SO,*NPh-CH,°CO,Et),, colourless needles, m. p. 109—111°; 
the former is soluble in dilute alkali hydroxides and in aqueous 
ammonia, whilst the latter dissolves sodium or potassium with the 
evolution of hydrogen, and is hydrolysed by aqueous-alcoholic 
sodium hydroxide, yielding methanedisulphonanilinoacetic acid, 
CH.(SO,*NPh°CH,°CO,H)., crystals with 2H,O, m. p. 110—112° 
(anhydrous). 

Methanedisulphonphenylhydrazide, CH,(SO,-NH-NHPh),, 
colourless needles, m. p. 118—119° (decomp.), and methaned)- 
sulphonbenzoylhydrazide, CH,(SO,-NH*NHBz),, needles, m. p. 
204—205° (decomp.), are prepared from methanedisulphonyl 
chloride and phenyl- and benzoyl-hydrazine, respectively, in 
ethereal or chloroform solution; the latter is soluble in aqueous 
alkali hydroxide. 

By introducing alkyl, aryl, and acyl groups in the methylene 
group, syntheses have been effected both with the esters and the 
amide derivatives of methanedisulphonic acid, but the replace- 
ment of the methylene hydrogen atoms by metals, and consequently 
also the course of the synthesis, depend on the nature of the 
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radicles attached to the SO, groups. The methyl and ethyl esters 
in ethereal or benzene solution react with the alkali metals, with 
the evolution of hydrogen, but the reaction becomes so slow before 
one atomic proportion of the metal has been added that syntheses 
attempted by this means follow a tedious and uncertain course; 
however, ethane-aa-disulphonic acid and propane-aa-disulphonic 
acid in the form of their barium salts have been obtained by the 
action of methyl and ethyl iodides, respectively, on a benzene 
solution of the methyl or ethyl methanedisulphonate to which 
potassium had been previously added. Aryl esters of methane- 
disulphonic acid form in aqueous solution stable salts with alkali 
hydroxides and with ammonia, but these salts, from some undeter- 
mined cause, are little suited for synthetic purposes in aqueous 
or alcoholic solution or suspension. When, however, the aryl 
esters are treated in an indifferent solvent with sodium, and the 
resulting solution or suspension is treated with alkyl haloid, methyl 
sulphate, or benzoyl chloride, reaction proceeds smoothly. Phenyl 
ethane-aa-disulphonate, CHMe(SO;Ph),, phenyl propane-aa-di- 
sulphonate, phenyl propane-BB-disulphonate, crystals, m. p. 
96—97°, and phenyl butane-BB-disulphonate, an oil, have been 
thus prepared; also p-tolyl ethane-aa-disulphonate, crystals, m. p. 
57—60°, and p-tolyl propane-BB-disulphonate, crystals, m. p. 
88-—91°, have been obtained, whilst the corresponding o-tolyl and 
m-tolyl esters are oily liquids. 

Numerous syntheses can be effected by means of the amide 
derivatives of methanedisulphonic acid. Any such derivative con- 
taining the NH group is inadmissible, however, because such sub- 
stances form metallic derivatives containing the NNa group, and 
these lead to the production of N-substituted derivatives. The 
most efficient synthetic reagents are the alkylanilides, 

CH,(SO,"NRAr),, 
particularly the very easily obtainable methanedisulphonethyl- 
anilide. These substances in warm benzene solution are treated 
with sodium or potassium, and the product is treated with an 
alkyl or acyl haloid. By these means, the CH, group of the 
methanedisulphonalkylanilides can be converted into CHMe, 
CHEt, CH-CH,°CH:CH,, CH-CH.Ph, and CH°CH,°C,H,-NO, 
(p), but alkyl haloids of greater complexity react very slowly. 
Further, the remaining hydrogen atom of the preceding groups 
can be replaced by a methyl group, giving CMe,, CMeEt, etc., but 
not by an ethyl, allyl, or other radicle. Analogously to the pre- 
ceding, the sodium derivatives, CHNa(SO,*NRAr),, react with the 
halogens, yielding derivatives containing the group CHCl, CHBr, 
or CHI; from these, a dichloro-derivative, CCl,(SO.*>NRAr),, can 
be obtained, but not a dibromo- or di-iodo-derivative. Ethane- 
aa-disulphonethylanilide, CHMe(SO,"NEtPh),, prisms, m. p. 150°, 
ethane-aa-disul phonethylphenetidide, crystals, m. p. 95—96°5°, 
propane-aa-disulphonethyl-anilide, prisms, m. p. 128—129°, and 
the -phenetidide, CHEt(SO,-NEt-C,H,-OEt),, needles, m. p. 
93°5—94°5°, As-propene-68-disulphonethylanilide, 
CH,:CH+CH,°CH(SO,*NEtPh),, 
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prisms, m. p. 120—121° (dibromide, needles, m. p. 103—106°), 
B-phenylethane-aa-disul phonethylanilide, 
CH,Ph-CH(S0,-NEtPh),, 

prisms, m. p. 104—106°, B-p-nitrophenylethane-aa-disul phonethyl- 
antlide, pale yellow, crystalline powder, m. p. 100—105°, propane- 
BB-disulphonethyl-anilide, crystals, m. p. 130—132°, and the 
-phenetidide, m. p. 109°, butane-BB-disulphonethylanilide, crystals, 
m. p. 114—116°, A=pentene-85-disulphonethylanilide, m. p. 107° 
(dibromide, leaflets, m. p. 100—102°), and a-phenylpropane-BB- 
disulphonethylanilide, m. p. 96°5—97°, are described. 

Phenyl benzoylmethanedisulphonate, CHBz(SO;Ph),, crystals, 
m. p. 96°, and the corresponding p-tolyl ester, m. p. 91°, and 
m-tolyl ester, m. p. 102°, have been prepared. 

The following acyl derivatives of methanedisulphonethylanilide 
are described: formyl, CHO-CH(SO,*NEtPh),, needles, m. p, 
113—114°; acetyl, rhombic plates, m. p. 143—144°; proptonyl, 
needles, m. p. 129—130°; benzoyl, m. p. 118—119°; onitro- 
benzoyl, prisms, m. p. 148—149°; o-acetorybenzoyl, m. p. 
152—153°; carhethory, m. p. 111—112°; and ethoralyl, 

CO,Et-CO-CH(SO,-NEtPh),, 
plates, m. p. 103—105°. Chloromethanedisul phonethylanilide, 
CHCl1(SO,-NEtPh),, needles, m. p. 97—98°, the bromo-derivative, 
needles, m. p. 167—168°, the zodo-derivative, needles, decomp. 
150—170°, and dichloro-derivative, m. p. 109—110°, are described. 

Unlike malonic acid, methanedisulphonic acid is very stable 
towards mineral acids, so much so that the Carius method is in- 
applicable to the estimation of the sulphur. The aryl esters and 
anilides of the dialkylated acids, C(Alk.),(SO,H),, are resistant to 
acid hydrolysis, but are smoothly decomposed by alcoholic alkalis 
under pressure in the sense of the equations: (1) CMe,(SO.Ph), + 
5NaOH =OH-CMe,°SO.Na + Na.SO,+ 2Ph-ONa and 
(2) CMe,(SO,*NEtPh), + 3NaOH =OH:CMe,*SO,Na + Na.SO, + 

2NHEtPh. 
Sodium §-hydroxypropane-8-sulphonate thus obtained is not 
identical with the additive compound of acetone and sodium 
hydrogen sulphite. 

Acyl derivatives of aryl esters or secondary anilides of methane 
disulphonic acid are extraordinarily stable towards alkalis; the 
latter class of compound is decomposed by heating with mineral 
acids in the sense of the equation CHBz(SO,-NEtPh), + 3H,0= 
CH,Bz-SO,H + H,SO,+ 2NHEtPh. C. §. 


Dehydration of Formic Acid Solutions. D. C. Jonzs 
(J. Soc. Chem. Ind., 1919, 38, 362—3637r).—-It is shown that, in 
spite of previous statements to the contrary, phosphoric oxide can 
be used satisfactorily for the dehydration of concentrated solutions 
of formic acid. The conditions to be observed are that the calcu- 
lated quantity of phosphoric oxide necessary to combine with 
the water present in the formic acid be added gradually, the mix- 
ture being well cooled and shaken during the addition. The 
formic acid is then distilled under 15,4]8 .mm. pressure, and can 
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readily be obtained up to 99°5% strength. When excess of phos- 
phoric oxide is used, considerable decomposition of the formic acid 
occurs. 

The concentration of dilute solutions of formic acid is limited by 
the formation of a constant boiling mixture containing 77% of 
acid by weight and boiling at 107°1°. The composition of the 
constant boiling mixture is found to vary to a considerable degree 
with the pressure, decreasing in formic acid content with diminish- 
ing pressure, until at 43 mm. it contains 60°9% of formic acid, the 
boiling point being 38°. It is therefore possible to obtain concen- 
trated from dilute formic acid by concentrating up to the constant 
boiling mixture at atmospheric pressure, and then continuing the 
distillation at low pressure, a separation into very concentrated 
formic acid and the more dilute constant boiling mixture being 
obtained. E. H. R. 


Preparation of Anhydrides and Chlorides of Organic Acids. 
THomas Harotp Durrans and A. Boake, Roserts & Co., Lrp. 
(Brit. Pat., 131379; addition to Brit. Pat., 128282).—Organic 
acid anhydrides or chlorides other than acetic anhydride or 
chloride may be produced by the action of chlorine on a mixture 
of phosphorus, preferably red phosphorus, and the alkali or 
alkaline earth salts of the organic acid, at temperatures preferably 
below 50°, and in proportions falling within those represented by 
the following pairs of equations for the anhydrides and chlorides 
respectively: 6R°*CO,Na+P+3Cl = 3(R-CO),0 + Na,PO,+3NaCl 
and 8R-CO,Na + P + 5Cl = 4(R°CO),O + Na,PO, + 5NaCl, 
3R-CO,Na + P + 3Cl = 3R-COCI] + Na,PO, and 4R°CO,Na+P+ 
5Cl=4R-COCI + Na,PO,. G. F. M. 


The Action of Grignard Reagents on the Esters of certain 
Dicarboxylic Acids. Harry Hepwortn (T., 1919, 115, 
1203—1210). 


Oxidation of Muconic Acid. Synthesis of Mucic Acid. 
Rosert BenrenD and Gerorce Heyer (Annalen, 1919, 418, 
294—-316).—Of the three configurative formule possible for 
muconic acid, formula I is the most probable, since the only tar- 


CO,H*CH HC-CO,H HC-CO,H 
lI ° \I 
HO-CH HU-CH 
| i II 
HC-CO,H CO,H-CH HC-CO,H 
(L.) (IZ) (III.) 
taric acid produced by oxidation with permanganate is r-tartaric 
acid; formic, carbonic, oxalic, mucic, and other unidentified acids 


are also formed, but the absence of ¢-tartaric acid is definitely 


ascertained. 

Mucic acid is obtained in yields up to 36°5% of the theoretical 
by oxidising a neutral solution of sodium muconate with sodium 
chlorate in the presence of a little osmium tetroxide and a few 
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drops of acetic acid (compare Hofmann, Ehrhart, and Schneider, 
A., 1913, ii, 609), r-idosaccharic acid being also formed in about 
2% of the theoretical yield. The latter acid forms a characteristic 
copper salt, C,H,O,Cu,2H,O, microscopic prisms which become 
deep blue by prolonged heating at 120°, and a phenylhydrazide, 
C,,H»O,N,, faintly yellowish-white, crystalline powder, m. p. 
217—218° (decomp.). Cc. 8 


Reactions between Potassium Sulphate and Tartaric Acid 
under Various Conditions. Behaviour of Potassium 
Hydrogen Sulphate with Alcohol. Arruro Bornrraxcer 
(Annah Chim. A ppl., 1919, 12, 1—23).—The readiness with which 
the system (K,SO,+C,H,O,) is converted into the system 
(KHSO,+C,H;KO,) when evaporated with alcohol was shown by 
Bussy and Buignet (J. Pharm. Chim., 1865, [v], 2, 8). When 
aqueous solutions containing equivalent quantities of potassium 
hydrogen sulphate and potassium hydrogen tartrate are evaporated, 
potassium sulphate and tartaric acid are first formed. On con- 
tinuing the evaporation, potassium hydrogen tartrate is deposited, 
and this subsequently reacts with the potassium hydrogen sulphate 
in solution to form potassium sulphate and tartaric acid. Hence 
the two systems (K,SO,+C,H,0,) and (KHSO, +C,H,O, K) appears 
to behave in an identical manner under these conditions. When 
the evaporation is continued to the end, a dry mixture of potassium 
sulphate and tartaric acid is obtained, whereas in presence of free 
sulphuric acid the residue would be moist. Absolutely anhydrous 
alcohol has no influence on potassium hydrogen sulphate, but 
alcohol containing a little water decomposes it slowly and partly 
into the normal sulphate and free sulphuric acid. On treating 
a dry mixture in equimolecular proportions of potassium sulphate 
and tartaric acid with ether or absolute alcohol, only the tartaric 
acid is extracted, but in presence of alcohol containing a little 
water, a partial reaction takes place, with the formation of 
potassium hydrogen tartrate and potassium hydrogen sulphate, 
and the latter is subsequently partly decomposed into the normal 
sulphate and free sulphuric acid. Similar reactions are observed 
when solutions of the two substances in equimolecular proportions 
are evaporated prior to the treatment with ether, absolute alcohol, 
or alcohol containing a little water. [See also J. Soc. Chem. Ind., 
1919, 839a.] C. A. M. 


Crystallography of the Compound of Nickel Dichromate 
and Ethylenediamine, NiCr,0,,3C,H,(NH,),. Giusepprna 
CuravaRiIno (Riv. min. crist. Ital., 1917, 48, 82—85).—This salt 
is monoclinic; complete crystallographic data are given. 

CHEMICAL ABSTRACTS. 


Crystallography of the Compounds of Nickel and 
Magnesium Tetrathionate Octahydrates with Hexa- 
methylenetetramine. C. Perrier (fiw. min. crist. Ital., 1916, 
47, 22—30).—The salts of the formula RS,O,,2C,H,.N,,8H,0, 
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where R=Mg or Ni, are monoclinic; complete crystallographic 
data are given. The isomorphism of magnesium and nickel in 
other compounds is discussed, and the closeness of their molecular 
volumes is pointed out. CHEMICAL ABSTRACTS. 


Crystallography of Compounds of Lithium Mercuric 
Haloids with Hexamethylenetetramine. E. Quercicu (Riv. 
min. erist. Ital., 1916, 47, 30—39).—The salt 

2LiCl,HgCl,,2C,H,.N,,8H,O 
is monoclinic, the corresponding bromide triclinic, and the iodide 
rhombic. Full crystallographic data are given. 
CHEMICAL ABSTRACTS. 


The Melting Points of the Substituted Amides of the 
Normal Fatty Acids. Puxitie Witrrep Roserrson (T., 1919, 
115, 1210—1223), 


Action of Alkaline Solutions of Bromine on Acid Amides. 
Hans ODENWALD (Annalen, 1919, 418, 316—341).—In the method 
previously described (Behrend and Odenwald, this vol., i, 70) for 
the preparation of acetylmethylcarbamide, the yield falls from 
75% to zero in the presence of an excess (15—20%) of alkali over 
the amount (1 mol.) required to react with the acetamide (1 mol.) 
and bromine (0°55 mol.). The cause of this has now been investi- 
gated. In a series of experiments, acetamide (1 mol.) was dis- 
solved in bromine (0°5—2-0 mols.), and the solution was treated 
with a quantity of 18-7% potassium hydroxide solution (1°2—4°8 
mols.) 20% in excess of the amount required to combine with the 
bromine. Carbon dioxide, ammonia, and methylamine were 
detected in all experiments ; the amounts of these and of unchanged 
acetamide, in the experiments with less than 1°5 mols. of bromine, 
account for 0°-47—0°49 mol. of acetamide. With 1:5 mols. of 
bromine, acetylmethylcarbamide (0°078 mol.) was detected, but 
not acetamide, and in the experiment with 2 mols. of bromine 
neither acetamide nor acetylmethylcarbamide could be detected, 
and the amount of carbon dioxide formed corresponded with only 
03 mol. of acetamide. In all experiments, the balance of the 
acetamide was converted into products which could not be 
identified; the products were unsuccessfully examined for the 
presence of acetonitrile, methyl alcohol, hydrogen cyanide, 
s-dimethylearbamide, and methylcarbamide, but very small quanti- 
ties of dibromomethylamine and of nitrogen (about 0°03 mol.) 
were detected. The author is of opinion that the methylcarbamide 
in alkaline solution reacts with acetamide either not at all or very 
much more slowly than in acid solution ; instead of forming acetyl- 
methylearbamide, it decomposes into carbon dioxide and methyl- 
amine, and the latter reacts more rapidly than acetamide with the 
hypobromite. 

With the hope of obtaining less volatile products of reaction, 
the behaviour of an alkaline solution of bromine with isovaler- 
amide has been examined. In an experiment with isovaleramide 
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(0°5 mol.), bromine (0°25 mol.), and 10% potassium hydroxide solu- 
tion (0°6 mol.), the products were carbon dioxide (0°23 mol.), 
dibromoisobutylamine (0°09 mol.), ammonia and isobutylamine 
(0-02 mol.) ; these and unchanged isovaleramide (0°32 mol.) account 
for the whole of the amide. The reaction proceeds according to 
the equation C,H,-CO-NH,+Br.+2KOH = C,H,-NH,+CO,+ 
2KBr+H,O, but the author has been unable to discover what is 
the fate of the isobutylamine. 

It is possible that a loss of acetamide occurs in the first experi- 
ments during the evaporation of solutions. One gram of different 
amides has been evaporated to dryness with 20 c.c. of water, heated 
on the water-bath for half an hour, and again evaporated with 
20 c.c. of water; the losses were, with acetamide 0°95 gram, with 
propionamide 0°36 gram, with isobutyramide 0°10 gram, and with 
tsovaleramide nil. 

It is quite immaterial in what order acetamide (1 mol.), ‘sovaler- 
amide (1 mol.), bromine (1 mol.), and aqueous potassium hydr- 
oxide (2 mols.) are mixed together; the products of the reaction 
are always the same, namely, about equal quantities (molecular) 
of  «sovalerylesobutylearbamide and _  acetylisobutylcarbamide, 
together with a small quantity of acetylmethylcarbamide; it is 
remarkable that the fourth possible product, zsovalerylmethy]l- 
carbamide, could not be detected. Analogous results are obtained 
with acetamide and propionamide, and with acetamide and 
isobutyramide. 

Acetylisobutylcarbamide, C;zH,,O,N,, forms long, six-sided 
leaflets, m. p. 109—-114°, and acetylisopropylcarbamide, hexagonal 
crystals, m. p. 68—72°, which become superficially oily after long 
keeping. C. 8. 


The Constitution of Carbamides. X. The Behaviour of 
Urea and of Thiourea towards Diazomethane and Diazo- 
ethane respectively. The Oxidation of Thiourea by 
Potassium Permanganate. Emit AtpHonse Werner (T., 1919, 
115, 1168—1174). 


Some Cases of Solubility Influence. I. Compounds of 
Thiosinnamine |Allylthiocarbamide| Existing in Aqueous 
Solution. G. Bareetunt (Gazzetta, 1919, 49, i, 175—191)— 
Cryoscopic investigation of solutions containing thiocarbamide or 
allylthiocarbamide, together with either sodium salicylate or 
resorcinol or antipyrine, leads to anomalous results which are ex- 
plainable on the assumption that compounds between the different 
pairs of solutes are formed in solution. None of these compounds 
has been separated in the solid condition. Tt. H. P. 


The Rotatory Powers of the Amides of Several a-Hydroxy- 
acids of the Sugar Group. C. S. Hupson and Sxiceru Komatsu 
(J. Amer. Chem. Soc., 1919, 41, 1141—1147).—The generalisations 
announced in an earlier paper, based largely on Weerman’s work 
(A., 1918, i, 292), have been amplified and extended by further 
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and more trustworthy data. The material examined makes it 
possible to calculate the molecular rotation due to each active 
carbon atom in a number of series by the method already employed 
in the case of certain phenylhydrazides (A., 1917, i, 318). The 
following table gives the values as far as it is possible to deter- 
mine them, the sign of the rotation being for the isomeride which 
has the hydroxyl group attached to the particular carbon atom 
placed to the right of the formula, written vertically, with the 
amide group at the top. 
4-C series Pentonic Hexonic Heptonic Hexaric 
Carbon. diamide. amides. amides. amides. diamides. 
+4450 +4725 +4585 +3925 
— 2315 — 1465 — 1960 — 1385 
4575 +95 ? 
—_— — 205 — 420 — 
The values for the B- and y-carbon atoms in the series of pentonic 
amides are probably untrustworthy, as they depend on a value of 
the rotation of d-xylonamide which is doubtful. 

It is interesting to note how the sign of the rotation alternates 
from carbon to carbon, and how much the rotation of the whole 
molecule depends on the configuration about the a- and f-carbon 
atoms. The table also illustrates the principle of optical super- 
position in the sugar group. 

The amides prepared by the authors themselves, usually by the 
action of ammonia on the lactones, are as follows, the values of 
[al> being for aqueous solutions: d-galactonamide, m. p. 
172—172°5°, [a]p’ +30°2°; d-gluconamide, m. p. 143—144°, 
[a]? +31°2°; d-gulonamide, m. p. 122—123°, [al]? +15-2°; 
d-mannonamide, m. p. 172—173°, [a]} —17°3°; a-d-glucohepton- 
amide, m. p. 134°5°, [a] +10°6°; B-d-glucoheptonamide, m. p. 
158°, [a]? —30°2°; ad-galaheptonamide, m. p. 206°, [a]? + 14-3°; 
l-arabonamide, m. p. 135—136°, [a]? +37°5°; l-ribonamide, m. p. 
137—138°, [a]? —16°4°; d-mannosaccharodiamide, m. _p. 
188—189°5° (decomp.), [a]j? —24°5°; d-saccharodiamide, m. p. 
172—173°, [a]> + 13-3°. J.C. W. 


The Amide of a-d-Mannoheptonic Acid. ('. 8S. Hupson and 
K. P. Monroe (J. Amer. Chem. Soc., 1919, 41, 1140—1141).— 
This amide was first obtained by Fischer by the action of hydrogen 
cyanide on d-mannose, but it is not easy to purify it if made in 
this way. A better method is the action of ammonia on a solu- 
tion of a-d-mannoheptonolactone in 50% alcohol. a-d-Manno- 

heptonamide (annexed 

: formula) has m. . 

nr rs ton a ry f 193—194° and [ale 
OH-CH,*C—-C—C—C—C-CO-NHg +28:0°, the molecular 
OH OHH H OH rotation being almost the 

same as that of d-galacton- 

amide and /-arabonamide, in which the configuration of the mole- 


eule with regard to the a-, 8-, and y-carbon atoms is the same. 
J.C. W. 
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Preparation of Cyanogen Chloride. W. L. Jennines and 
W. B. Scorr (J. Amer. Chem. Soc., 1919, 41, 1241—1248).—The 
authors review the history of cyanogen chloride, and report that 
the most suitable reaction for its preparation is that of chlorine 
on an alkali cyanide. Water is necessary in this reaction, but its 
amount must be restricted, otherwise too much heat is developed 
and some of the product is polymerised. The best procedure is 
as follows. Finely powdered sodium cyanide is mixed with 2% of 
its weight of water and just sufficient carbon tetrachloride to pre- 
vent the mass from becoming pasty. The mixture is cooled to 
—5° and submitted to the action of a current of well-washed 
chlorine, so regulated that the temperature is maintained at about 
—3°. The flask is connected with a calcium chloride tube and 
then a U-tube immersed in a freezing mixture, and when absorp- 
tion is complete, as indicated by a bubbler at the final exit, the 
temperature is allowed to rise to 10°, and finally to 28°, so as to 
distil the cyanogen chloride. The crude product is usually of a 
yellow colour through dissolved chlorine, but this is removed by 
freezing or by leaving the liquid over mercury in a sealed tube. 
The yield is almost quantitative, and there are no risks of 
explosion. 

Pure cyanogen chloride is a colourless liquid, b. p. 13°/748 mm., 
m. p. —5° to —6°, and does not polymerise. The presence of 
traces of hydrogen chloride, however, induces polymerisation, and 
if suspected should be counteracted by treatment with lime. 

J.C. W. 


Preparation of Cyanogen Chloride by Held’s Method. 
Cu. Maveurin and L. J. Simon (Compt. rend., 1919, 169, 
383—386).—Held’s method for preparing cyanogen chloride from 
potassium cyanide and chlorine (A., 1898, i, 547) gives good results 
only if the proportion of zinc sulphate added is that required by 
the equation 4KCN + ZnSO,=Zn(CN),,2KCN + K,SO,, a yield of 
80% being then obtained. Methods for controlling the purity of 
the product are described. a. i. 2. 


Compounds of Univalent Nickel. II. I. Betiucct (Gazzetta, 
1919, 49, ii, 70—81. Compare A., 1914, i, 260; also Tschugaev 
and Chlopin, A., 1914, ii, 660).—The aqueous solution of red 
potassium nickelocyanide, K,Ni(CN)3, prepared by gradual addi- 
tion of alkali metal amalgam to the aqueous solution of the yellow 
nickelocyanide, K,Ni(CN),, in an atmosphere of hydrogen, readily 
assumes the original yellow colour, oxidation being effected either 
by atmospheric oxygen, or by aqueous oxygen with liberation of 
the hydrogen, or by an oxidising agent such as hydrogen peroxide. 
The red solution may be preserved from appreciable oxidation for 
some days by employing boiled water in its preparation and by 
adding concentrated potassium hydroxide solution to the liquid 
and covering the latter with a layer of light petroleum. 

Oxidation of the red nickelocyanide by means of hydrogen per- 
oxide in absence of alkali cyanide takes place according to the 
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equation, 4K,Ni(CN),+2H,0O, = 3K,Ni(CN),+Ni(OH),+2KOH. 
Further, when an aqueous solution of the pure, red nickelocyanide 
is boiled for some time in a reflux apparatus in a stream of 
hydrogen, metallic nickel is precipitated, and the yellow nickelo- 
cyanide remains in the solution, the proportions of the total nickel 
in precipitate and solution being very nearly 1:3 (actually 
1:3°16): 4K,Ni(CN), + 2H,O =3K,Ni(CN),+ Ni+ 2KOH + H,; the 
same reaction occurs, only far more slowly, at the ordinary 
temperature. Such separation of metallic nickel from a compound 
of univalent nickel may be represented by the scheme, 2Ni/—> 
Ni” +Ni, and is analogous to the separation of copper from a 
cuprous salt with formation of a cupric salt, 2Cu/—>Cu/” + Cu. 

2. BB. 


Production of Aromatic Nitro-compounds. Frrpinanp 
Gros & Bovucnarpy and Lucien JEAN JosEPH PERRUCHE (Brit. 
Pat., 131982).—Aromatic nitro-compounds are prepared by pass- 
ing oxygen, air, or ozonised air, preferably under pressure, into a 
mixture of the substance to be nitrated with liquid nitrogen per- 
oxide and traces of water, the temperature being maintained at 
0—20°. Nitric acid is first produced according to the equation 
N,O,+H,O+O=2HNO,, and instantly reacts with the aromatic 
compound, regenerating water, and the cycle of operations is re- 
peated until the reaction mixture contains only the nitro-com- 
pound, nitric acid, and the excess of nitrogen peroxide used; the 
last is recovered by distillation or by a current of hot air. The 
nitro-compound may then be isolated after neutralising the nitric 
acid, or it may be further nitrated by treating the residual mix- 
ture with sulphuric acid. If necessary, the violence of the nitra- 
tion may be moderated by adding to the reaction mixture an inert 
diluent, such as carbon tetrachloride, before admitting the oxygen. 

G. F. M. 


Preparation of N-Monoalkyl Derivatives of certain 
Aromatic Compounds. Artur Lapworts and LEvinstEIn, Lrp. 
(Eng. Pat., 132555).—Benzylidene derivatives of p-substituted 
monoamines or of other monoamines of the benzene and naphthalene 
series substituted by indifferent groups in the nucleus, which either 
as amines or as alkylamines do not react with benzaldehyde in 
the presence of acids to form amino-derivatives of triarylmethanes, 
are treated in the absence of alkali with alkyl sulphates or alkyl 
esters of benzenesulphonic acid. The products are hydrolysed and 
the N-monoalkylarylamine is separated from the mixture. 
Examples of the process are described in relation to the benzyl- 
idene derivatives of »aminophenol, ptoluidine, and 1-bromo-2- 
naphthylamine. The benzylidene compound is dissolved in boil- 
ing benzene, the pure alkylating agent, such as methyl sulphate, 
is added, and the mixture boiled for some hours. The product is 
hydrolysed by the addition of hydrochloric acid and a little water, 
the benzaldehyde and benzene are removed by distillation with 
steam, the N-alkylated base is liberated from the residue and 
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separated from the other products in any suitable manner, for 
example, by conversion into the nitroso-compound. J. F. B. 


Preparation of Diphenylamine. Homer Rocers and E. J. pu 
Pont pe Nemours & Co. (U.S. Pat. 1314538).—The condensa- 
tion of aniline to diphenylamine is effected by heating the aniline 
in the presence of water and a catalyst consisting of a substance 
containing bromine. J. F. B. 


8-Naphthylmethylamine. Gitsertr T. Morcan and Frederick 
Pace Evans (T., 1919, 115, 1140—1145). 


The Oxidation of Phenol Derivatives. Cyrit Norman 
HinsHetwoop (T., 1919, 115, 1180—1188). 


Oxidation of Phenols by Gaseous Oxygen and the 
Catalytic Effect of Metals. F. W. Sxirrow (Canadian Chem. J., 
1919, 8, 292—294).—The oxidation which takes place when 
o-cresol or a solution of cresol in benzene is brought into contact 
with air or oxygen in the presence of copper was measured by 
connecting the tube containing the reacting substances with a 
mercury manometer and recording the rate of absorption by the 
fall in pressure. It was found that there was an initial period 
during which there was little, if any, absorption. In a blank 
experiment in which the air in the tube was replaced by nitrogen, 
no absorption occurred, and the cresol in the tube did not darken 
even after three years’ exposure to light. In another series of 
experiments, the flask containing the benzene solution of cresol 
and the copper was connected with a gas burette containing oxygen 
saturated with benzene over mercury, and the decrease in the 
volume was measured in the usual way. Here, too, the initial 
delay in the absorption was noticed, and this was attributed either 
to the presence of a substance retarding the oxidation or to the 
necessity of the formation of a catalytic compound. In support 
of the former view was the fact that the oxidation proceeded more 
consistently when the oxygen derived from potassium chlorate was 
replaced by electrolytic oxygen freed from all traces of ozone. 
Green crystals containing 44°9% of copper (after drying at 100°) 
were present in the dark liquid after the oxidation. As this 
amount of copper does not correspond with the composition of any 
of the probable compounds, it is possible that the benzene ring is 
broken during the absorption. A similar oxidation was observed 
in the case of phenol, but more slowly than with o-cresol, and here 
too the initial stage of very slow absorption was present. [See 
also J. Soc. Chem. Ind., 1919, 812a.] C. A. M. 


Chloropicrin. I. JouHn Appyman Garpner and Francis 
Wituray Fox (T., 1919, 115, 1188—1194). 


Crystallography of Ammonium Picrate and of Potassium 
Trithionate. Hersert E. Merwin (J. Washington Acad. Sci., 
1919, 9, 429—431).—The orthorhombic crystals of ammonium 
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picrate are tabular, acicular, or granular in habit. Optical con- 
stants are given; refractive indices (Na) a=1°508, B=1°872, 
y=1:908. There is a change in the optic axial plane for different 
colours, and at wave-length 541 the crystals are optically uni- 
axial. Blades of potassium trithionate crystallised from a hot 
saturated solution show a slight variation in the angles of the 
prism. Optical constants are given; refractive indices (Na) 
a=1°4934, B=1°5641, y=1°602. L. J. 8. 


Mercury Mercaptide Nitrites and their Reaction with the 
Alkyl Iodides. VII. Chain Compounds of Sulphur (contined). 
Srr Prarutta Cuanpra RAy and PraruLtta Cuanpra Guna (T., 
1919, 115, 1148—1155). 


The Electrolytic Reduction of Phenylacetic Acid. C. Mariz, 
R. Marquis, and Brrexenstock (Bull. Soc. chim., 1919, [iv], 25, 
512—516).—Phenylacetic acid can be reduced by electrolytic 
methods in a sulphuric acid solution, using a lead cathode. The 
yield is small, owing to a portion of the phenylethyl alcohol formed 
combining with the sulphuric acid and being subsequently oxidised 
at the anode. The only portion of the alcohol which escapes this 
destruction is that which, at the moment of its formation, com- 
bines with the excess of phenylacetic acid present. W. G. 


Syntheses of Naphthyl-lactic and Naphthylcinnamic Acids. 
I. £-Phenyl-8-a-naphthyl-lactic Acid and £-a-Naphthylcinn- 
amic Acid. Remo pe Fazi (Gazzetta, 1919, 49, i, 242—251).— 
B-Phenyl-B-a-naphthyllactic acid, C,H,-CPh(OH):CH,°CO,H, 
obtained as ethyl ester by decomposing by means of acidified water, 
the complex, C,,H,-CPh(O-ZnBr)-CH,°CO,Et, formed by the inter- 
action of phenyl a-naphthyl ketone and ethyl bromoacetate in 
presence of zinc dust, crystallises in slender, colourless, silky needles 
of peculiar odour, m. p. 188—189°, and with concentrated sulphuric 
acid in the cold gives a transitory, green coloration changing to 
reddish-brown. Its ethyl ester forms tufts of slender, white 
needles, m. p. 95—96°, and gives the same colorations with 
sulphuric acid as the free acid. 

B-a-Naphthyleinnamic acid, C,H;*CPh:CH-CO,H, obtained as 
ethyl ester by dehydrating ethyl B-phenyl-8-a-naphthyl-lactate in 
benzene solution by means of phosphoric oxide, forms silky, white 
needles, m. p. 219—220°. With concentrated sulphuric acid it 
first gives a transitory, emerald-green coloration, and then dissolves 
to a reddish-brown solution with a green fluorescence; on addition 
of water, the acid solution becomes yellow and yields a precipitate, 
which is probably the corresponding indone. The ethyl ester 
forms a pale yellow oil, b. p. 278—281°/2 mm., or shining needles, 
m. p. 69—71° (?), and with concentrated sulphuric acid gives a 
transitory, green coloration, rapidly changing to a 

- © 


Asymmetric Replacement in the meta-Series. I. Wutiiam 
Henry Govcn and Jocetyn Fietp THorpe (T., 1919, 115, 
1155—-1164). 
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f Some Factors bearing on 1:6-Addition. Tenney L. Davis 
(J. Amer. Chem. Soc., 1919, 41, 1132—1140).—In all the caseg in 
which addition in the 1:6-position has been observed, the un- 
saturated compound has also had an ethylenic linking in the 3:4- 
position (compare Straus, A., 1910, i, 119). The author has now 
synthesised the compound (I) without this disturbing element, but 
finds that it is abnormal] in behaviour. When reduced, for ex- 
ample, it was expected to yield a ketone, thus: 
' CHPh:CH-CHPh-CH,°C:0 +¥s CH,—-0O 


OH -%0 CHPh-CH-OH,Ph’ 


(I.) 
but it could not be reduced either by zinc and acetic acid or sodium 
amalgam. 

Phenyl] styryl ketone is condensed with methyl or ethyl malonate 
(Kohler, A., 1911, i, 984), the esters are hydrolysed, and the 
ketonic acid is reduced by means of sodium amalgam. Two by- 
products of the reduction are mentioned, namely, 88-diphenyl- 
valerolactone, 0b CL? >CHPh, needles, m. p. 113—114°, 
and 3-hydroxy-B8-diphenylbutane-aa-dicarbozylic acid, 

OH-CHPh:-CH,-CHPh-CH(CO,H),,2H,0, 

nodules of stout needles, m. p. 190—195° (decomp.), but the chief 
product is 8-hydroxy-B8-diphenylvaleric acid, which crystallises 
with 0°5H,O, in needles from benzene or pearly flakes from alcohol, 
m. p. 154—154:5°. When boiled with acetic anhydride and a 
little sulphuric acid, this compound changes into the desired un- 
saturated acid, accompanied in one experiment by an internal 

CHPh-CH,-CHPh-CH,°CO o 
ester, °<Co-CH,-CHPh-CH,-CHPh>o m. p. 92—94°. 

B5-Diphenyl-Ar-butene-a-carboxylic acid (1) crystallises from 
benzene in colourless, rhombic needles, m. p. 124—125°, and forms 
a methyl ester, clusters of stout needles, m. p. 47—48°, which 
reacts with magnesium phenyl bromide to form the carbinol, 
CHPh:CH-CHPh:-CH,°CPh,:OH, in thin needles, m. p. 138—139°. 

J.C. W. 


The cycloPropane Series. V. E. P. Kounrer andL.L. Sreee 
(J. Amer. Chem. Soc., 1919, 41, 1093—1105. Compare A., 1917, 
i, 566—570; 1918, i, 72; this vol., i, 404).—All the cyclopropane 
derivatives described in the earlier papers have had two carboxyl 
groups (or ester groups) attached to one of the ring carbon atoms. 
The authors have now attempted to prepare monocarboxylic acids 
of this series, but have encountered great difficulties before achiev- 
ing a measure of success. 

In the first place, benzoylphenyleyclopropanedicarboxylic acid 
loses carbon dioxide on heating, but the yield of the monocarb- 
oxylic acid is insignificant, no matter what modifications of the 
treatment are tried (compare A., 1917, i, 566). 

A second scheme is based on the elimination of hydrogen bromide 
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from an a-bromo-ketonic ester. y-p-Bromobenzoyl-B-phenylbutyric 
acid, C,H,BreCO-CH,*CHPh-CH,°CO,H, needles, m. p. 152—153°, 
is prepared by heating the corresponding malonic acid (A., 1918, 
i, 72), converted into the methyl ester, stout needles, m. p. 93°, 
and this is brominated. Methyl y-bromo-y-p-bromobenzoyl-B- 
phenylbutyrate is obtained in two forms, chiefly slender needles, 
m. p. 81—82°, but also long, feathery crystals, m. p. 92°. When 
it is heated with potassium acetate in methyl alcohol, the product 
is not a cyclopropane derivative, but y-p-bromobenzoyl-B-phenyl- 


butyrolactone, C\H,Br-CO-CH<) ter, colourless needles, 
2 


m. p. 158°. The same lactone may be obtained by the action of 
sodium carbonate on y-bromo-y-p-bromobenzoyl-B-phenylbutyric 
acid, C,H,Br-CO-CHBr-CHPh:CH,°CO,H, m. p. 146—147°, this 
being formed by the bromination of the above free butyric acid 
derivative. In addition, when this y-bromo-acid is warmed with 
phosphorus tribromide and bromine, it yields a compownd which 
erystallises in large, rhombic crystals, like smoky quartz, and is 
probably represented by the formula 


O,H,Br-0<p or CHE SoHBr. 


The successful scheme is an adaptation of Buchner’s method for 
preparing cyclopropane acids from pyrazolines. af$-Unsaturated 
ketones are condensed with ethyl diazoacetate to give ketonic 
pyrazolines, and these are heated. The chief product is a pyrone, 
but a yield of about 40% of a cyclopropane derivative may be 
obtained if the decomposition is carried out in the presence of 
platinum scrap. In the preliminary trials of this scheme, 
p-bromophenyl styryl ketone was used. When heated with ethyl 
diazoacetate at 95—-175°, this yields an ester which may be hydro- 
lysed to  5-p-bromobenzoyl-4-phenylpyrazole-3-carboxylic acid, 

CPh:C-C0,H 
C,H,Br-CO-C<. ", feathery needles, m. p. 216—217° 
(decomp.), which changes at 245° into 5-p-bromobenzoyl-4-phenyl- 
pyrazole, m. p. 159°. If the reaction mixture is diluted with light 
petroleum, however, the product is the desired ethyl 5-p-bromo- 
benzoyl-4-phenyl pyrazoline-3-carbozylate, 
CHPh-C *CO,Et 
NH—N : 
rhombic plates, m. p. 150—154° (decomp.). This loses nitrogen 
at 170—200°, changing into a mixture of 6-p-bromophenyl-4- 
phenyl-1 :2-pyrone, feathery crystals, m. p. 183°, and a trace of 
ethyl 3-p-bromophenyl-2-phenyleyclopropane-1-carboxrylate, needles, 
m. p. 118—119°. 


0-CO-CH HPh 
. | . 


In the main experiments, unsubstituted phenyl styryl ketone was 


C,H,Br:CO-CH< 
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used. This reacts with ethyl diazoacetate as above to form ethyl 
5-benzoyl-4-phenyl pyrazoline-3-carborylate. This crystallises in 
hexagonal plates, m. p. 156—158°, which change when kept for 
some time just below the decomposition temperature into an 
isomeride, needles, m. p. 102°5-—-103°. Both forms, in alcoholic 
solution, give a vivid red colour with a trace of hydrogen chloride. 
When heated alone at a high temperature, the product consists 
almost entirely of 4:6-diphenyl-1:2-pyrone, yellow plates, m. p. 
138—139°, but in the presence of platinum, at 220—225°, a 37% 
yield of ethyl 3-benzoyl-2-phenylcyclopropane-l-carbozylate is 
obtained. This crystallises in thin plates, m. p. 103°, is stable at 
300°, and does not reduce an acetone solution of permanganate. 


The free acid, CO,H-CH< ca as obtained by hydrolysis with 


aqueous-alcoholic potassium hydroxide in the cold, exists in twe 
stereoisomeric forms, slender needles, m. p. 176°, and long threads, 
m. p. 147—150°, the latter being the more soluble in benzene, and 
yielding an isomeric ethyl ester, m. p. 93—94°, when its silver salt 
is treated with ethyl iodide. 

It ‘is interesting to compare the new acid and ester with 
Buchner’s 2-phenyleyclopropane-1:3-dicarboxylic acid and _ the 
3-benzoyl-2-phenyleyclopropane-1 : 1-dicarboxylic acid of the earlier 
papers. The new acid is decomposed when heated with hydro- 
bromic acid in a sealed tube, whereas Buchner’s acid is quite stable. 
When left with hydrogen bromide dissolved in acetic acid, how- 
ever, it suffers rupture of the ring between carbon atoms 2 and 3, 
like the 1: 1-dicarboxylice acid, only more readily, the product being 
y-pheny]!-a-benzylidenecrotonolactone, thus: 

HPh «~_~CH:CPh 
CO,H onc. > CHPH:C<O TY 


(see A., 1917, i, 566). Hydrochloric acid under the same condi- 
tions gives an unstable acid, CHPhCl-CH(CO,H)-CH,Bz, m. p. 
131—132°, which changes above its m. p. into B-benzylidenepropio- 
phenone, CHPh:CH-CH,Bz. The corresponding ester, ethyl 
B-chloro-a-phenacyl-B-phenyl propionate, hexagonal plates, m. p. 
68—69°, is stable, and may be obtained most readily by the action 
of alcoholic hydrogen chloride on the cyclic acid or its ester. The 
cyclic ester also behaves as an unsaturated compound towards zinc 
and acetic acid, being reduced to the ester of y-benzoyl-8-pheny]l- 
propionic acid. A great difference between methyl 3-benzoyl-2- 
phenyleyclopropane-l-carboxylate and the 1 : 1-dicarboxylates, 
however, lies in their behaviour towards basic agents. The latter 
are most easily ruptured between the carbon atoms 1 and 3, but 
the new ester is indifferent to dry alkyloxides, and no means of 
effecting the same opening of the ring have been found. 
w-Nitrostyrene also reacts very vigorously with ethyl diazo- 
acetate, but the primary nitropyrazoline loses nitrous acid so 
readily that it changes spontaneously into ethyl 4-phenylpyrazole- 
3-carborylate, plates, m. p. 164—165°. The corresponding acid, 
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Ph: 
COMO m. p. 252—253°, changes into 4-phenyl- 


pyrazole when heated above 250°. J.C. W. 


The cycloPropane Series. VI. E. P. Konter and W. N. 
Jones (J. Amer. Chem. Soc., 1919, 41, 1249—1263).—In the last 
paper (preceding abstract) a comparison was made between the 
properties of the cyclopropanedicarboxylic acid (I) and the ketonic 
acid (II). The diketone (III) has now been synthesised and 
studied in the same manner. 


CH-CO,H gu-oors gi-00Ps 

Ph 

CHPh<Sy.cop = SEPM ba.cogg = CHPAC Ou -coph 
(I) (IL) (IIL) 


Benzylidenediacetophenone (Kostanecki, A., 1896, i, 556) reacts 
with bromine in slightly warmed chloroform to give two products, 
according to the proportion of bromine, namely, B-bromo-aye-tri- 
phenyl pentane-ae-dione, COPh-CHBr-CHPh-CH,:COPh, m. p. 
131° (decomp.), and 8-dibromo-aye-triphenylpentane-ae-dione, 
m. p. 149° (decomp.). Both substances may be converted into 
1: 2-dibenzoyl-3-phenylcyclopropane, the former by treatment with 
sodium ethoxide solution, giving a modification which crystallises 
in needles, m. p. 116°, the latter by boiling with alcoholic 
potassium iodide, giving an isomeride which has m. p. 151°, but 
changes into the form with m. p. 116° on crystallisation from 
alcohol containing 1% of sodium hydroxide. Both forms of the 
diketone yield the same monoxime, m. p. 144°, and diozxime, 
needles, m. p. 175°. 

The diketone is remarkably sensitive to reducing agents. When 
boiled with moist alcohol and zinc dust, it forms the parent benzyl- 
idenediacetophenone, the ring being opened at the point where it 
was originally closed. 

Unlike the ketonic acid (II), the diketone does not react with 
alcoholic solutions of hydrogen chloride or bromide. With glacial 
acetic acid solutions, however, it behaves like other cyclopropane 
derivatives described in this series of papers, the ring being opened 
between the carbon atoms 2 and 3. The resulting 1:4-diketone 
then loses water and changes, as usual, into a furan derivative. 
Thus, with a solution of hydrogen bromide, the product is 2:5-dt- 

CPh:0-CHBrPh ; 
phenyl-4-a-bromobenzyl furan, O<oph: H , greenish-yellow 
prisms, m. p. 110°. This is capable of yielding a number of 
reactive substances, through which it may ultimately be converted 
into 2:5-diphenylfuran, and thus identified. With potassium 
acetate and acetic acid, for example, it forms 2:5-diphenyl-4-a- 
acetoxybenzylfuran, yellow needles, m. p. 84°, which may be 
hydrolysed by alcoholic hydrochloric acid to 2:5-diphenyl-4-a- 
hydrozybenzylfuran. This may also be obtained by the action of 
sodium methoxide solution on the bromobenzyl compound. It 
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crystallises in needles, m. p. 105°, and may be oxidised by chromic 
acid in cold acetic acid solution to a product, C.3H,.03,H,O, m. p. 
89°, which readily loses 1H,O at 110°, or 2H,O when boiled with 
alcoholic potassium hydroxide, methyl-alcoholic hydrogen chloride, 
or acetic anhydride and sodium acetate, giving 4-benzoyl-2:5- 
diphenylfuran, which crystallises in yellow needles, and forms a 
3-bromo-compound, m. p. 120°, when treated with bromine in 
chloroform. The owime of the benzoyl derivative crystallises in 
rosettes of needles, m. p. 174°, and readily undergoes the Beck- 
mann transformation to 2 : 5-diphenylfuran-4-carbozylanilide, 
O oe pias 
Ph: 


hydrolysed by alcoholic potassium hydroxide to the known 2:5- 
diphenylfuran-4-carboxylic acid, m. p. 217°, which changes into 
2:5-diphenylfuran when distilled with zinc dust. 

The cyclic diketone reacts with Grignard agents without rupture 
of the ring, giving ditertiary alcohols. 3-Pheny/l-1 : 2-di-diphenyl- 
carbinolcyclopropane CHPRC To om on: 

y , H-CPh,-OH 
of slender needles, m. p. 183°, and 3-pheny/-1 : 2-di-a-phenyl-a-ethyl- 
carbinolcyclopropane has m. p. 129°. 

The diketone reacts with phosphorus pentachloride in boiling 
benzene to form  ad-dichloro-y-benzoyl-ad-diphenyl-A~butene, 
CHPhCl-CHBz-CH:CPhCl, m. p. 122°, which is transformed into 
a-chloro-y-benzoyl-ad-diphenyl-A-butadiene, prisms, m. p. 84°, 
when boiled with methyl-alcoholic potassium acetate. The latter 
compound reacts with magnesium phenyl chloride to give a-chloro- 
y-benzoyl-adb-triphenyl-A-butene, CHPh,*CHBz-CH-CPhCl, in 
large, colourless prisms, m. p. 140°. 

The action of bromine in warm chloroform on the cyclic diketone 
is somewhat obscure, but the product, C.3;H,,0,Br,, m. p. 129° 
(decomp.), is isomeric with the dibromide obtained in the first 
instance from benzylidenediacetophenone, since it yields the same 
compounds when treated with potassium iodide or alcoholic 
potassium acetate. In the latter reaction, the product is either 
2-bromo-1 : 2-dibenzoyl-3-phenylcyclopropane, needles, m. p. 122°, 
or 2-acetoxy-1 :2-dibenzoyl-3-phenylcyclopropane, m. p. 159°, 
according to the proportion of potassium acetate employed. The 
latter could not be hydrolysed to the . hydroxy-derivative. 
Alkaline agents give oily residues, whilst treatment with alcoholic 
hydrogen chloride results in the formation of 2-benzoyl-3:5- 
diphenylfuran, which crystallises in plates, m. p. 118°, forms a 
4-bromo-derivative, m. p. 110°, and may be reduced by means of 
zinc and acetic acid to 3:5-diphenyl-2-benzylfuran, bright yellow 
needles, m. p. 193°. The oxime of the benzoyl compound, m. p. 
152°, suffers the Beckmann transformation to 3 :5-diphenylfuran- 

- H:CPh:-O ‘ 
2-carboxyanilide, 8 Ph--C-CO-NHPh’ m. p. 143°, and this may 


be hydrolysed to 3:5-diphenylfuran-2-carborylic acid, m. p. 194° 


, colourless needles, m. p. 187°. This is 


, erystallises in clusters 
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(decomp.). This acid yields the known 3:5-diphenylfuran when 
distilled with zinc dust (Engler and Dengler, A., 1893, i, 512). 
J. C. W. 


Condensation of Ethyl Phthalate with Fluorene. WiLHELm 
WisLicenus and Perer Neper (Annalen, 1919, 418, 274—293). 
—A mixture of fluorene (1 mol.), sodium (1 atom), and ethyl 
phthalate (about 1°14 mols.) is heated on the water-bath until the 
sodium has disappeared, and is then treated, after cooling, with 
benzene and ice, whereby the sodium derivative of ethyl fluorene- 
phthaloylate (o-carbethoxyphenyl fluorenyl ketone), 


CO,Et-O,H,-C(ONa) 00s 
oH, 


yellowish-white needles with 5H,O, is obtained, which is remark- 
ably stable to boiling dilute alkali hydroxide solution. In aqueous 
solution it is decomposed by carbon dioxide or dilute ae 


acid, yielding the a-modification, CO,Et*C,H,-C(OH): OU H,’ of 


o-carbethoxry phenyl fluorenyl ketone, microscopic prisms, m. p- 
217—218°; lower m. p.’s, dependent on the method of crystallisa- 
tion, are frequently obtained in consequence of partial conversion 
into the B-modification. The a-modification does not react with 
ferric chloride, but it decolorises bromine in alcoholic solution and 
forms a copper derivative, (C.sH,,0;),Cu,H,O, bluish-green needles, 
m. p. about 180°; by bromination in chloroform in the presence 
of a little phosphorus pentabromide, it yields o-carbethoryphenyl 


9-bromofluorenyl ketone, CO, Et-C,H,-CO-CBr<s colourless 
oe"4 


prisms, m. p. 190—191°. 
By keeping for several weeks, the a-modification * nian into 


the stable B-modification, CO,Et-C,H,-CO- CHP H,’ colourless 


leaflets or prisms, m. p. 140—141°. The change is effected more 
rapidly by distillation in a vacuum, by heating at 220°, or, most 
simply, by boiling with alcohol. The conversion of the B- into the 
a-modification is effected, through the sodium derivative, by means 
of alcoholic sodium hydroxide solution. The B-modification does 
not form a copper derivative and does not react with bromine in 
alcoholic solution. Both modifications are remarkably stable to 
alkalis; they are only decomposed by an excess of alcoholic alkali 
at 150°, yielding ethyl alcohol, alkali phthalate, and fluorene. 

By heating above 220°, by distillation in a vacuum or, best, by 
heating with potassium hydrogen sulphate at 230°, either modifi- 
cation is converted into phthalylfluorene, yellow, flattened needles, 
m. p. 204—206°. To this substance is ascribed, not the indanedi- 
one formula, but the asymmetric constitution, 


Hp >< os 
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in order to account for its intense yellow colour, its easy decom- 
position by alkalis into fluorenephthaloylic acid (o-carboxyphenyl 


fluorenyl ketone), CO,H-C,Hy-CO-CHCI, colourless crystals, 


6 
m. p. 188—189° (yellow dipotassium salt, C»,H,.0,K.), and its 
conversion in boiling alcoholic solution by an excess of hydrazine 
hydrate into fluorene and phthalylhydrazide. It can also be pre- 
pared by heating a mixture of phthalic anhydride, fluorene, and 
anhydrous potassium acetate at 200—220°. 


The hydrazide, NH,/NH-CO-C,H,-CO-CH CU" glassy plates, 


4 
prepared by shaking a suspension of phthalylfluorene in alcohol 
with hydrazine hydrate, does not melt below 200° when examined 
in the usual manner, but melts with decomposition (loss of water) 
when placed in a bath heated at 190°, and then resolidifies. When 
heated for half an hour at 220°, it is converted into 1-flworenyl- 


H \—-N 
phthalazone, fo>CH-c< i inalicie, te. p. 275—277°. 


6-6 0,H,-CO 
Phthalylfluorene is reduced to o-fluorenylmethylbenzoic acid, 


H 
(etl >CH-CH,-C,H,-CO,H, groups of faintly yellow needles, m. p. 
otng 


185—186°, by heating with fuming hydriodic acid and amorphous 
phosphorus at 160° for eight hours. C. §S. 


Method for the Preparation of Phthalimide. Watrer 
Herzoa (Zeitsch. angew. Chem., 1919, $2, 301).—Phthalic 
anhydride (2 mols.) and carbamide (1 mol.) are heated together 
in a long-necked flask; reaction commences at 130° to 135°, and 
the temperature rises to 150° without further external heating. 
At the end of the reaction, the liquid mass solidifies suddenly. 
When cold, the porous solid is washed with a small quantity of 
water and dried; it consists of practically pure phthalimide m. p. 
230—231°, the yield being 90% or more of the amount required 
by the equation 


20,H,<CO>0 + NH,:CO-NH, = 20,8, <GO>NH + 00, + H,0. 


A similar reaction takes place between thiocarbamide and phthalic 
anhydride, but not between carbamide and succinic anhydride, 
citraconic anhydride, or camphoric anhydride. W. P. 8. 


Phthalic Acid Derivatives; Constitution and Colour. 
XVII. Tetrabromofluorescein, Tetrabromoeosin, and some 
of their Derivatives. Davin S. Prarr, G. F. Hurcninson, and 
A. W. Harvey (J. Amer. Chem. Soc., 1919, 41, 1293—1297).— 
Compare the analogous iodine compounds, A., 1918, i, 175. 
Tetrabromofluorescein, C,,H,O;Br,, dissolves in alkali hydroxides 
with about the same colour as fluorescein, and is precipitated as a 
yellow hydrate on the addition of an acid. When this is dried in 
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a steam-oven, the brick-red, quinonoid form of tetrabromo- 
fluorescein is left, but this changes into the yellow, benzenoid form 
when wetted with acetone or ethyl acetate. The hydrate changes 
into the very pale yellow tetrabromofluoresceincarbinolcarborylic 
acid when treated with alcohol, thus: 


lst (OH pe 
COSC HOH)? CN, BrP COOM)2 > 


C,H.(OH 


Anhydrous tetrabromofluorescein forms a bright red diammonium 
salt and a colourless diacetate, and reacts with bromine to give 
octabromofluorescein (tetrabromoeosin). This is almost colourless, 
but so sensitive to alkalis that it is generally faintly pink. It 
dyes silk an attractive pink shade, and forms a diacetate, crystal- 
lising with 1C,H,, and a tetra-ammonium salt, of a brilliant, deep 
bronze colour, probably represented by the formula 


Cee ee Be COP C CuBr CONE, )yNH, 


J.C. W. 


Phthalic Acid Derivatives; Constitution and Colour. 
XVI. Phenoltetrabromophthalein and some of its Deriv- 
atives. Davin S. Prarr, F. B. Doanr, and A. W. Harvey 
(J. Amer. Chem. Soc., 1919, 41, 1289—1293. Compare A., 1918, 
i, 167—172, 175—177, 540—541).—Tetrabromophthalic anhydride 
(tbid., 540) condenses with phenol in the presence of fuming 
sulphuric acid (15% SO,) to form tetrabromofluoran, C.>H,O;Br,, 
colourless crystals, insoluble in alcohol, and a 75% yield of phenol- 
tetrabromophthalein, Cs,>H,jO,Br,;, which is nearly white, gives 
colourless solutions in most solvents, is indifferent to ammonia, but 
very sensitive to alkali hydroxides. The phthalein yields a colour- 
less, crystalline diacetate, dibenzoate, and dimethyl ether, and may 
be brominated in boiling alcohol. Tetrabromophenoltetrabromo- 
phthalein, C.,H,0,Br,, forms very pale yellow crystals, dissolves in 
alkali hydroxides with a brilliant blue colour, reacts with ammonia 
gas to give a turquoise-blue diammonium salt, and yields a colour- 
less diacetate and dibenzoate, which both crystallise with one mole- 
cular proportion of benzene. J. C. -W. 


The Quinone-Phenolate Theory of Indicators. The Re- 
actions of Phenolsulphonphthalein and its Bromo- and 
Nitro-derivatives, and their Monobasic and Dibasic Salts. 
E. C. Wuirte and 8. F. Acree (J. Amer. Chem. Soc., 1919, 41, 
1190—1212. Compare A., 1918, ii, 328; this vol., ii, 400).—In the 
theory of indicators developed by Acree, it is held that the pro- 
duction of colour in the case of phenolphthalein does not begin 
when the lactone ring is opened, but when quinone—phenolate ions 
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are formed. That is, phenolphthalein is regarded as a substance 
which gives colourless mono-acid and dark red di-acid salts, thus: 
OH OH 
fg a C,H,:0 
(| g CO,K-C,H,-CC 
\Z ¥ C,H, OH 
\ anc 
— pe =0 
c—o CO,K-O,H CC _ 
/\oo C,H,—OK 
| (Coloured. ) 

4 
The existence of the intermediate salts has now been established 
in the case of phenolsulphonphthalein, and it is also shown that 
other factors than the further addition of alkali which tend to 
increase the production of quinone—phenolate ions, such as nitra- 
tion or bromination of the indicator, operate to cause intense colour 
changes. 

For the production of phenolsulphonphthalein, “saccharin” is 
hydrolysed by means of dilute hydrochloric acid (400 grams; 
500 cc. conc. HCl; 6—7 litres of water), and the ammonium 
hydrogen o-sulphobenzoic acid is allowed to crystallise after con- 
centration (to 600 c.c.). The salt is finely powdered, thoroughly 
wetted with thionyl chloride, and heated for a few hours, when the 
excess of reagent is distilled off under reduced pressure and the 
residual cake is broken up and extracted with benzene. The pure 
o-sulphobenzoic anhydride is heated with phenol at 130—135° for 
six hours, when the excess of phenol is removed in steam, the resi- 
due is dissolved in alkali hydroxide, filtered, and the phenolsulphon- 
phthalein is precipitated by an acid. 

Phenolsulphonphthalein dissolves in boiling water to the extent 
of about 0-03 gram per 100 c.c. The solution is orange-coloured, 
since it contains the free quinonoid sulphonic acid. On the addi- 
tion of pure sodium hydroxide solution, a purple streak appears 
locally, but this disappears on shaking, and is not permanent until 
nearly one equivalent of alkali has been added. That is, a salt 
of the quinonoid sulphonic acid is being formed having the same 
colour as the acid, and at last, when the ionisation of the sulphonic 
group is so depressed that phenolate ions appear, then the striking 
colour change takes place. The changes are represented thus: 


‘i C,H,-0H 
<7 O(0cH, 08), > 80,H-C.H.ccOHO_ _, 
40,4 oH-O.Hy CK's on 
Colourless. Yellow in aqueous solution. 
S0,Na-OH CCH On _- SO,Na-C,Hy- CH ON 
Yellow salt. Purple quinone—phenolate. 
The mono-potassium, mono-silver, and mono-calcium salts have 
been isolated ; they all give orange solutions, which become purple 
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on the addition of alkali hydroxides. When left in an atmosphere 
of ammonia, phenolsulphonphthalein also forms an almost black 
diammonium salt, which dissolves with purple colour, and changes 
into a red mono-ammonium salt when left over sulphuric acid in 
a desiccator. 

Tetrabromophenolsulphon phthalein is conveniently obtained by 
slowly adding bromine to a solution of the indicator in acetic acid 
maintained near its boiling point. The crystals are almost colour- 
less when moistened with acetic acid, but acquire a flesh-pink colour 
when dried. When heated, it gives a green sublimate at 210°, 
becomes deeper orange in colour, and finally melts at 270—271° 
(decomp.). The di-ammonium salt is stable in the neighbourhood 
of sulphuric acid, owing to the increased acidity of the phenol 
group. Tetranitrophenolsulphonphthalein, canary-yellow, minute 
flakes, decomp. above 200°, also forms a stable di-ammonium salt. 
The tetrabromo-compound dissolves in water (0°7 gram per litre), 
giving a dark red solution, which becomes deep blue on diluting 
or adding a trace of alkali, but gradually yellow on adding a strong 
acid. The tetranitro-compound gives purple-red solutions in water, 
which are not visually or spectroscopically altered by the addition 
of small amounts of alkali, but gradually become yellow on adding 
acids, the solution changing to purple once more on dilution. 
Owing to the presence of nitro-groups or bromine atoms in the 
phenolic components, the production of the coloured quinone— 
phenolate ions is rendered easy, and considerable concentrations of 
hydrogen ions must be present before their ionisation is depressed. 

Phenolsulphonphthalein and its tetrabromide have been treated 
with diazomethane. The products, m. p. 158° and m. p. 

0,H,:0 
994  92n0 f ’ a4 
234-235°, appear to be esters of the type SO,Me C <0 H,-0Me 
but they are remarkably stable towards alkalis, and must be 
investigated more fully. 

Tt is stated that stannic chloride is an excellent agent for the 
condensation of phthalic anhydride and phenols. J.C. W. 


Optically Active Ketones: Ketones of 1:2:2:3-Tetra- 
methylcyclopentane. H. Rupr and C. A. Kuopprensure (Helv. 
Chim. Acta, 1919, 2, 363—378).—1-Acetyl-1 : 2: 2:3-tetramethyl- 
eyclopentane (1:2:2:3-tetramethyleyclopentyl methyl ketone), 


CHMe-OH, , , 
CMe, OMe nie prepared by treating the chloride of cam- 


pholic acid (1 : 2: 2 : 3-tetramethyleyclopentane-l-carboxylic acid) 
with either zinc methyl or ethyl sodiomalonate or ethyl sodio- 
acetoacetate, and purified by means of its semicarbazone, is a 
colourless, mobile oil with a persistent cedar-wood oil odour, b. p. 
93—95°/10 mm., Df? 0°9163, [a]? + 51-279, [aj? + 63-679, [aly A= 
546-3 wp) + 74°17°, and fa]? + 93-32°; in benzene solution these 
rotations are respectively 43°45°, 53°89°, 62-06°, and 77:49°. The 
semicarbazone has m. p. 226° (decomp.) (Meerwein, this vol., 
i, 162, gave m. p. 232°); the oxime, m. p. 69°5°, the p-nitrophenyl- 
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hydrazone, m. p. 134°, the benzylidene derivative, m. p. 45°, 
D? 0°8896, [a]? + 44°29°, [a]h + 54:29°, [alf, + 61°49°, [a]? + 69°36° 
(in benzene), and the anisylidene derivative, m. p. 54°, D? 0°8924, 
[a]? + 50°65°, [a]f) + 63-43°, [a]??, + 74:07°, [a]? + 90°54°, were prepared. 

1:2:2:3-Tetramethylcyclopentyl ethyl ketone, CHO, pre- 
pared by the action of either zinc ethyl iodide or zinc ethyl on the 
acid chloride of 1:2:2:3-tetramethyleyclopentane-1-carboxylic 
acid, forms a colourless oil of aromatic odour, b. p. 104°/10 mm., 
D? 0°9124, [a]? + 50°64°, [a]? + 63°15°, [a]#?, + 73°89°, [a]? + 94:08°. 
It does not condense with semicarbazide or hydroxylamine, but 
yields a p-nitrophenylhydrazone, m. p. 201°. 

1-Benzoylacetyl-1 : 2:2 :3-tetramethylcyclopentane, 


CH,—-CH, a. 

GH Me: eo CO-CH,*COPh, 
prepared either by the condensation of ethyl 1:2:2:3-tetramethyl- 
cyclopentane-1-carboxylate with sodioacetopHenone or by the action 
of ethyl benzoate on 1:2:2:3-tetramethyleyclopentyl methyl 
ketone, forms a viscous, yellow, odourless oil, b. p. 205°/10 mm., 
D? 1-0500, [a]? +50-19°, [a]? + 63-83°, [a]it,+ 76°08°, [a]? + 100°92°; 
in benzene, the respective rotations are 45°07°, 57°26°, 68°22°, and 
90°25°. Its alcoholic solution gives an intense red coloration with 
ferric chloride. With phenylhydrazine it forms the diphenylated 

CH:C Ph CH—C Ph , 
pyrazole, Cy MeCK te or CyH,MeC yp, , which 
erystallises in long, white, felted needles, m. p. 142°, and becomes 
highly electrified when rubbed. With semicarbazide it gives the 

CH:O Ph 
compound, C,H,,Me C<y—N-co-NH, or 
<j GQDOOUE ‘cg 
N(CO-NH,)‘N 


which forms short, apparently monoclinic, white prisms. 

A simple method of preparing zinc methyl in large quantities 
by the action of a zinc-copper couple on methyl iodide in a steel 
bomb is described. z. &. &. 


C,H,,Me-C< 


Relations between the Ionones and Irone. L. Ruzicka 
(Helv. Chim. Acta, 1919, 2, 352—363).—The reduction of irone 
by hydrogen in presence of colloidal palladium or platinum black 
yields tetrahydroirone, an exact chemical proof being thus fur- 
nished of the presence of two double linkings in the irone molecule. 
According to the formule for a- and B-ionones and irone, the tetra- 
hydro-derivatives of these compounds should be identical, except 
as regards optical activity. The two ionones do, indeed, yield the 
same tetrahydro-product (compare Skita, A., 1913, i, 63), but tetra- 
hydroirone differs from this, not only by its dextro-rotation, but 
by its higher density and higher boiling point. Assuming the 
same structural formula, such differences can depend only on cis- 
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trans isomerism ; the boiling-point difference, namely, 14°/13 mm., 
is higher than has been observed in any similar case, and may be 
conditioned by the relatively long side-chain of the molecules. 

The attempts made to establish the structural relations between 
tetrahydroionone and tetrahydroirone have been unsuccessful. 
The latter does not undergo racemisation when heated at a high 
temperature with either hydrochloric acid or alkali. Further, 
oxidation of the saturated ketones by means of permanganate, as 
well as oxidation by means of sodium hypobromite of the sodium 
salts of tetrahydro-iononic and -ironic acids, do not yield the 
expected products, the formation of large proportions of oxalic 
acid in all cases indicating that the long side-chain is first oxidised 
away. Results previously obtained, especially the reaction by 
which B-ionone is formed, and which consists in the scission of a 
water molecule, indicate that in the ionones (and tetrahydroion- 
one) the two side-chains, CH, and CH:CHAc, occupy cis-positions 
and in irone (and tetrahydroirone) trans-positions at the asym- 
metric carbon atom. 

When irone is reduced in presence of colloidal palladium by 
means of a limited proportion of hydrogen, only tetrahydro- and 
not dihydro-irone is formed, and it is uncertain if Skita (loc. cit.) 
obtained dihydroionones in this way, no crystalline derivatives 
being described by him. 

CH,--CMe, 


Tetrahydroirone, CH,<o7*.¢H Me{> CH"CH2"CH,"COMe, forms 
2 


a colourless oil of characteristic cedar-wood odour, b. p. 143—145°/ 
13 mm., and in carbon disulphide solution decolorises bromine with 
evolution of hydrogen bromide. The semicarbazone, C,,H»,ONs, 
forms crystals, m. p. 202—203°, and gives the ketone again when 
boiled with potassium hydrogen sulphate solution. 
Tetrahydroionol, b. p. 142—143°/17 mm., D® 0°9144 (Skita, 
A., 1916, i, 16, gave b. p. 142—143°/20 mm., D® 0°9126), may be 
obtained by reducing the ionones by means of hydrogen in ethereal 
solution containing platinum black, whereas in presence of colloidal 
palladium the reduction proceeds only as far as tetrahydroionone. 
Reduction of a-ionone in 50% aqueous-alcoholic solution by means 
of hydrogen in presence of Kelber’s nickel catalyst (A., 1916, 
ii, 309) yields dthydroionol as an oil, b. p. 135—140°, so that in 
this case the reduction of the carbonyl group precedes that of one 
of the double linkings, probably that in the ring; this appears to 
be the first instance of such a reaction (compare Rupe, Werder, 
and Takagi, this vol., i, 27). Dihydroionol does not form a semi- 
carbazone, and on oxidation is converted into dihydroionone, 
C,3;H,sO, which is a mobile liquid, b. p. 130—132°/14 mm., and 
yields the semicarbazide, C,,H,;ON;, m. p. 166—168°. 
Tetrahydroironic acid, CHy<on® copy? >CH-CHy'CH,-CO,H. 
has b. p. 185—190°/15 mm., m. p. (crude) about 80°, and tetra- 
hydroiononic acid, of the same structural formula, is a viscous oil, 
b. p. 173—178°/12 mm. 7. we 
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Diketohydrindene. III. Awnanpa Kisorz Das and Brovenpra 
Natu Guosu (J. Amer. Chem. Soc., 1919, 41, 1221—1225. Com. 
pare T., 1915, 107, 1442; 1916, 109, 175).—When diketohydr- 
indene is condensed with certain acid anhydrides in the presence 
of concentrated sulphuric acid, complex, sparingly soluble com- 
pounds are formed, which may also be prepared by condensing the 
anhydrides with anhydrobisdiketohydrindene (Wislicenus and 
Kétzle, A., 1889, 1067), this being, therefore, the primary pro- 
duct in the first reaction. Thus, phthalic anhydride gives the 
compound, C,;H,.03, which crystallises from nitrobenzene in 
lustrous flakes, m. p. 320°; benzoic anhydride yields the compound, 
C,;H;.03, golden-yellow needles, m. p. above 320°; and succinic 
anhydride forms the compound, C,;H,0.,H,O, which sublimes 
without melting at above 316°.. The compounds dissolve in hot 
aniline without forming anilides. 

The condensation of diketohydrindene with phthalic anhydride 
in the presence of acetic anhydride has been described by Marchese 
(A., 1907, i, 941), who obtained a compound, C,,H,,0;. This is 
similar to the above compound, C,;H,.O3, in outward appearance 
and m. p., but it differs in that it dissolves freely in sodium hydr- 
oxide and is changed on boiling with aniline into a black, crystal- 
line substance, (CgH,O)z, m. p. 110°. 

The experiment with phthalic anhydride was undertaken in the 
hope of obtaining a compound of the formula 


OH .< op > 0<G5 > OH, 


To this end, ethyl phthalate was made to react with diketo- 
hydrindene in the presence of sodium ethoxide, but the product 
was Schwerin’s 2-benzoyl-l :3-diketohydrindene (A., 1894, i, 194) 
mixed with a little anhydrobisdiketohydrindene. J. C. W. 


Indophenols and Indamines. II. Gustav Heuzr (Annalen, 
1919, 418, 259—274. Compare A., 1912, i, 916).—It has long 
been known that indophenols are decomposed by hot dilute mineral 
acids in the sense of the equation O:C,H,:N-C,H,OH+H,O= 
O:C,H,:0 +NH,"C,H,OH. A further change occurs, however, 
when contact with the mineral acid is maintained for many hours, 
0:C,H.(NH°C,H,:OH),:0, 
so that the final main products are quinol and dianilinoquinones. 
The complex substance obtained by the action of hydrochloric acid 
on the simplest indophenol (/oc. cit.) is now shown to be 2:5-di-p- 
hydroxyanilino-p-benzoquinone by its formation from p-benzoquin- 
one and paminophenol in aqueous-alcoholic solution. In a similar 
manner, toluquinone yields di-p-hydroxyanilinotoluquinone, brown 
needles, which do not melt below 290°, and p-benzoquinone and 
as-dimethyl-p-phenylenediamine yield 2 : 5-di-p-dimethylamino- 
anilino-p-benzoquinone. The last compound is not obtained in the 
decomposition of phenol-blue by hydrochloric acid, because the 
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dimethylamino-group is replaced by hydroxyl and 2:5-di-p-hydr- 
oxyanilino-p-benzoquinone is formed. 

_ The course of the decomposition of indophenols described above 
was first elucidated by an investigation of the action of hydro- 
chloric acid (V/5) on Bandrowski’s base, p-benzoquinone-p-tolyl- 
imide, O:C,H,°-N°C,H,, whereby quinol and 2:5-di-p-toluidino-p- 
benzoquinone were obtained. 

2 :5-Dianilino-p-benzoquinone phenylimide, 

O:C,H,(NHPh),:NPh, 
m. p. 202—203°, and 2:5-dianilino-p-benzoquinone-p-tolylimide, 
reddish-brown leaflets, m. p. 214°, are obtained by treating 
p-benzoquinonephenylimide and p-benzoquinone-p-tolylimide re- 
spectively with an alcoholic solution of aniline containing a little 
acetic acid. 

After contact with dilute sulphuric acid for three days, Bind- 
schedler’s green yields, amongst other products of the decomposi- 
tion, tetramethylbenzidine, produced probably by the oxidising 
action of p-benzoquinone on dimethylaniline formed in the 
reaction. 

By oxidation with an alkaline solution of sodium hypochlorite 
at —10° to —15°, anaphthol and p-aminophenol (but not phenol 
and 4-amino-a-naphthol) yield the :ndophenol, 

O:C,)H,:-N-C,H,-OH, 
crystalline powder, which forms two isomeric monoantlino-deriv- 
atives, C,.H,g0,N>, m. p. 256° and 181° respectively ; guaiacol and 
p-aminophenol yield 11-methoxyindophenol, 

O:C,H;(OMe):N-C,H,°OH, 

m. p. 181—182° (decomp.) (9:12-dianilino-derivative, m. p. 
208—209°), and m-chlorophenol and p-aminophenol yield 1-chloro- 
indophenol, m. p. 156° (sodium derivative, C,,H,O,NCINa, 
needles); the dtanilino-derivative, C,,H,,0,N,Cl, bronze-green 
needles, m. p. 211—212°, of the last compound is oxidised in 
alcoholic solution at 60° to the dianil, red prisms, m. p. 212—213°, 
by chromic and acetic acids. 

4-Anilino-4/-hydroxydiphenylamine, NHPh-C,H,-NH-C,H,-OH, 
silvery scales, m. p. 145°, is obtained by heating a mixture of 
4-aminodiphenylamine, quinol, and zinc chloride at 180°; a por- 
tion of the product can be purified by crystallisation, but the main 
portion, apparently in consequence of oxidation, must be reduced 
in alcoholic solution by zinc dust and glacial acetic acid before it 
is recrystallised. By treating its solution in boiling benzene with 
mercuric oxide, the substance is oxidised to 3-anilinoindophenol, 
0:C,H,:N-C,H,;NHPh, bluish-violet crystals containing 1 mol. 
CHCl,, m. p. 158°. C. 8. 


The Constitution of Capsaicin, the Pungent ae 
of Capsicum. E. K. Neuson (J. Amer. Chem. Soc., 1919, 41 
1115—1121).—The amount of capsaicin in cayenne pepper varies 
considerably, a very good sample yielding, when treated according 
to Micko’s method (A., 1899, i, 716; see also Nelson, A., 1911, 
ii, 551), about 60 grams of the pure substance per 50 kilos. 
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The compound is now shown to be a condensation product of 
vanillylamine and a decenoic acid 
‘NH-Co- annexed formula). 

pe ‘cH, ss li oe Capsaicin crystallises from a mix- 
ad ture of light petroleum and ether 
OMe (9:1) in monoclinic plates (a, 1°520; 
B, 1540; y, 1°580), m. p. 65°. — Its 
methyl ether forms bundles of minute needles (a, 1°55; B, 1°58; 
y, 1:60), m. p. 77—78°, and is only slightly pungent. On oxida- 
tion with alkaline permanganate, this ether yields veratric acid, 
and when hydrolysed by means of methyl-alcoholic hydrochloric 
acid, it gives 3:4-dimethoxybenzylamine hydrochloride, which 
crystallises in monoclinic rods or narrow plates (a, 1505; 8, 1670; 
y, 1:700) (compare Juliusberg, A., 1907, i, 219). Capsaicin itself 
yields 4-hydroxy-3-methoxybenzylamine hydrochloride (see below) 
when hydrolysed in the same way, but hydrolysis with 25% sodium 
hydroxide at 180° enables the acid fragment to be isolated in 
excellent yield. The alkaline liquid is saturated with carbon di- 
oxide, extracted with ether to remove the decomposition products 
of the amine residue, the aqueous portion is then evaporated to 
dryness, the organic salt is separated by means of boiling alcohol, 
and finally decomposed by dilute sulphuric acid. The acid appears 
to be a new decenoic acid, CyH,,0,. It has m. p. —5°, b. p. 
258—261°/atm. (corr.), forms a dibromide, m. p. 57—59°, and an 
amide, pearly leaflets, m. p. 96—97° (corr.), which differs from 
the amides of two decenoic acids described by Wallach, and the 
saturated decoic acid obtained by Paal’s method has b. p. 260°, 
m. p. 24—25°, and immediately causes the liquefaction of decoic 
acid from coconut oil (compare Lapworth and Royle, T., 1919, 
115, 1109). 
The base, vanillylamine (4-hydrory-3-methoxybenzylamine), was 
prepared for comparison by the reduction of vanillin oxime. It is 
very unstable, crystallises from water in slender needles, m. p. 
131—133° (after drying at 110°), and yields a hydrochloride, 

colourless rods (a, 1°510; 8, 1°705; y, 1°735). J.C. W. 


Solubility of Carbon Dioxide in Solutions of Chlorophyll. 
Rospert Kremann and Norsert Scuniperscuitscn (Monatsh, 
1916, 37, 659—679).—With the object of ascertaining whether 
chlorophyll and carbon dioxide form an additive compound in the 
assimilation of the latter by the leaves of trees, the authors have 
determined the solubility of carbon dioxide in 95% alcoholic solu- 
tions of chlorophyll both in the absence and the presence of light. 
The experiments were carried out both by the static method and 
the dynamic method. In the latter method, the amount of carbon 
dioxide dissolved was estimated by determinations of the electrical 
conductivity of the solutions. A similar series of experiments was 
also carried out with 95% alcohol which contained no chlorophyll. 
The experiments show that the solubility of carbon dioxide in 
alcohol and in alcoholic solutions of chlorophyll is practically the 
same. It must therefore be concluded that neither in the dark nor 
in daylight is there a measurable formation of an additive compound 
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between carbon dioxide and chlorophyll. Further, no such com- 
pound could be observed in a colloidal suspension of chlorophyll 
in 45% alcohol through which carbon dioxide had been bubbled. 
Consequently, if such an additive compound takes any part in the 
absorption of carbon dioxide by living leaves, this compound can 
only be present in an almost unrecognisable quantity. J. F.S. 


The Tannin of the Knopper Gall. Maxiitian NIERENSTEIN 
(T., 1919, 115, 1174—1180). 


5:6: 7-Trihydroxyflavone: Constitution of Scutellarein. 
G. BarGELLINI (Gazzetta, 1919, 49, ii, 47—63).—The fact that 
scutellarein alone is obtained by the action of hydriodic acid on 
2:3: 4: 6+tetramethoxyphenyl pmethoxybenzoylmethyl ketone, 
which thus undergoes demethylation and also loses 1 mol. of water, 
indicates that scutellarein is either 5:7:8:4/- or 5:6:7:4/-tetra- 
hydroxyflavone (A., 1915, i, 84). The decision between these two 
constitutions is now made as follows. By condensation with methyl 
benzoate in presence of sodium, 2:3:4:6-tetramethoxyphenyl 
methyl ketone is converted into 2:3:4:6-tetramethoxyphenyl 
benzoylmethyl ketone, and hydrolysis of the latter by means of 
hydriodic acid, as above, yields a trihydroxyflavone, which may be 
either the 5:7:8- or the 5:6:7-derivative; as this compound is 
different from the 5:7:8-trihydroxvflavone (hydroxychrysin) 
described by Nierenstein (A., 1912, i, 292), it must be regarded vas . 
5:6:7-trihydroxyflavone. On the assumption that the elimination 
of water in the formation of scutellarein from 2:3:4:6-tetrameth- 
oxyphenyl p-methoxybenzoylmethyl ketone takes place similarly 
to the elimination of water from benzoylmethyl 2:3:4:6-tetra- 

methoxyphenyl ketone, scutellarein 
must be regarded as 5:6:7:4!-tetra- 
hydroxyflavone (annexed formula). 
Melting points different from those 
obtained bv the author have been 
given bv Nierenstein for certain of 
these derivatives. Thus, for 2:3:4:6-tetramethoxyphenyl methyl 
ketone, the author finds m. p. 48—50°, and Nierenstein (T., 1917. 
111, 4) 92—-93°, and. in view of the ease with which C-methylated 
derivatives are formed when phloroglucinol and its derivatives, and 
also 1:2:3:5-tetrahvdroxvhenzene and its derivatives, are 
methylated, it may be that Nierenstein’s so-called 2:3:4:6-tetra- 
methoxyphenvl methyl ketone, prepared by direct methylation of 
the corresponding tetrahydroxy-compound, is in reality a C-methy]- 
ated derivative. 

2:3:4:6:3!:4'-Hezamethoryphenyl styryl ketone (annexed 

formula), obtained by condensation of 2:3:4:6-tetramethoxyphenyl 
OMe methyl ketone with 


pan veratraldehyde, is a pale 
OMe< 7 O0-CH- CH OMe yellow compound, m. p. 
OMe OM —OMe 127—-128°. and dissolves 
tenes in concentrated sulph- 
uric acid with an intense red coloration. 
VOL. CXVI. i. z 
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Nierenstein (loc. cit.) describes 2-hydroxy-3 : 4 :6-trimethoxy- 
phenyl methyl ketone, m. p. 125—126°, and 6-hydroxy-2 :3:4-tri- 
methoxyphenyl methyl ketone, m. p. 164—165°. The trimethyl- 
ated derivative prepared by the author has m. p. 106—108°, and 
is probably the former of these compounds; its acetyl derivative, 
m. p. 106°, and its benzoyl derivative, m. p. 120—122°, have been 
prepared. With veratraldehyde in presence of sodium hydroxide, 
it yields 2-hydroxy-3 : 4:6 :3/ :4/-pentamethoxyphenyl styryl ketone, 
m. p. 143°, as described by Nierenstein. The latter describes 
2 : 6-dihydroxy-3 : 4-dimethoxyphenyl methyl ketone, m.  p. 
166—168°, whereas the dimethylated derivative obtained by the 
author has m. p. 162—163°; its acetyl derivative, m. p. 110—112°, 
has also been prepared. The tetra-, tri-, and di-methyl compounds 
all dissolve in concentrated sulphuric acid, giving a yellow color- 
ation, changing to brownish-green and then to bluish-violet on 
heating ; this colour reaction is probably common to all derivatives 
of 1:2:3:5-tetramethoxybenzene. 

2:3:4:6-Tetramethoryphenyl benzoylmethyl ketone, 

. C,H(OMe),°CO-CH.Bz, 
forms yellow, prismatic crystals, m. p. 1l10—112°, and in 
alcoholic solution gives an intense red coloration with ferric 
chloride ; a crystal of the compound is coloured red by concentrated 

sulphuric acid, the latter becoming yellow. 

6:6:7-Trihydroryflavone (annexed formula) forms a brownish- 
yellow powder, m. p. about 260° (decomp.), or, 
OH’ \-0--cph When prepared from the di- or tri-acetyl deriv- 
OH! | ti, ative, shining, yellow crystals, turning brown 
\ 7 CO°CH locally at 240—250°, m. p. 262—266°. It dis- 
OH solves in aqueous borax to an intense yellow 
solution, in concentrated sulphuric acid to a 
yellow solution, in sodium hydroxide solution, giving a reddish- 
brown solution, and in sodium carbonate solution, giving a green 
solution turning brownish-red. Addition of a few drops of con- 
centrated sulphuric acid to a hot solution of the compound in 
glacial acetic acid yields a red, crystalline compound similar to that 
given under these conditions by scutellarein. Addition of a little 
sodium amalgam to the alcoholic solution of the trihydroxyflavone 
results in the deposition of green flocks; scutellarein behaves 
similarly, whereas 5:7:4/-trihydroxyflavone (apigenin) and 6:7-di- 
hydroxyflavone give red colorations, and 5:7 :3/:4!:5/-pentahydr- 
oxyflavone reddish-brown flocks. Thus, the formation of green 
flocks with sodium amalgam is probably a reaction characteristic 
of flavones containing three vicinal hydroxyl groups in the benzo- 
pyrone nucleus, and may be of service as an indication of the con- 
stitution of other natural flavones or flavonols. The diacety/ 
derivative of 5:6:7-trihydroxyflavone, C,,H,,0;, forms yellow 
needles, m. p. 198—200°, and gives a red coloration with ferric 
chloride in alcoholic solution. The triacetyl derivative, C,,HygOx.. 
forms white needles, m. p. 190—192°, and dissolves in concentrated 
sulphuric acid to a yellow solution, but gives no coloration with 
ferric chloride in alcoholic solution. The (6:7- ?) dimethyl ether, 
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(,11,,0;, forms yellow needles, m. p. 155——156°, and with ferric 
chloride in alcoholic solution gives a red coloration changing to 
green with excess of the reagent. The trimethyl ether, C,.H,,0;, 
forms light, wool-like needles, m. p. 165—166°, and dissolves to a 
yellow solution in concentrated sulphuric acid, but gives no color- 
ation with ferric chloride in alcoholic solution. x. a &. 


5 :7:2'-Trihydroxyflavanol: Synthesis of Datiscetin. 
G. BaARGELLINI and E. PEratoner (Gazzetta, 1919, 49, ii, 64—69). 
—5:7:2/-Trihydroxyflavanol has been prepared as follows. Con- 
densation of 2-hydroxy-4:6-dimethoxyphenyl methyl ketone with 
the methy! ether of salicylaldehyde in presence of sodium hydr- 
oxide yields 2-hydroxy-4:6:2/trimethoxyphenyl styryl ketone, 
which, when boiled with dilute hydrochloric acid in alcoholic solu- 
tion, is converted partly into 5:7:2/-trimethoxyflavanone. Treat- 
ment with amyl nitrite transforms the latter into its isonitroso- 
derivative, and this, when heated with dilute sulphuric acid 
in acetic acid solution, gives 5:7:2'-trimethoxyflavanol. The 
latter should be identical with the trimethyl ether of the datiscetin 
of Marchlewski and Korezyiiski (A., 1907, i, 435), and should yield 
datiscetin (5:7: 2/-trihydroxyflavanol) when treated with hydriodic 
acid, but lack of material has prevented the completion of the 
work. 

2-Hydroxy-4:6:2!-trimethoryphenyl styryl ketone (1) forms 


OMe 


OH OMe 
—— 4 bd 
<~S-C0-CH:CH-< > om -0 cH-< > 


sland \ 7-CO-CH, 
OMe 


(I.) (II.) 


canary-yellow crystals, m. p. 106—108°, and dissolves in concen- 
trated sulphuric acid with an orange-red coloration. 

5:7:2!-Trimethoxyflavanone (II) crystallises in white needles, 
m. p. 124—125°, and dissolves in concentrated sulphuric acid to 
a brownish-yellow solution. 

2-Oximino-5 :7:2!-trimethoxyflavanone (III) forms pale yellow 
crystals, m. p. 189—190° (decomp.). 

5:7:2'-Trimethoxyflavonol (IV) crystallises in pale yellow 


OMe OMe "4 
OMe’ S\-O—CH-—¢ S OMe“ \-0—-C——¢ 
q roo: ‘N-OH ——” 8 /00-C-0H NZ 
OMe OMe 
(IIZ.) (IV.) 


needles, m. p. 158—160°, and dissolves in concentrated sulphuric 
acid, giving a yellow solution which exhibits intense green fluores- 
cence. Datiscetin also gives a fluorescent solution in sulphuric 
acid. t. H: P. 
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The Anhalonium [Cactus] Alkaloids. I. Anhaline and 
Mezcaline. Ernst Spitn (Monatsh., 1919, 40, 129—154).— 
The cactus alkaloids have been investigated most completely so 
far by Heffter (A., 1895, i, 120; 1896, i, 267; 1898, i, 499; 1901, 
i, 736; 1905, i, 877), and seven bases are described in the literature, 
namely, anhaline, mezcaline, pellotine, anhalonidine, anhalonine, 
anhalamine, and lophophorine. These have about the ‘same 
physiological properties (Mogilewa, Arch. expt. Path. Pharmak.., 
1903, 49, 137) and are closely related chemically. It is now shown 
that anhaline is identical with the hordenine of barley germs, that 
is, it is B-p-hydroxyphenylethyldimethylamine, 

OH-C,H,-CH,*CH,"NMe, 
(Léger, A., 1906, i, 204, 761; Rosenmund, A., 1910, i, 241), and 
mezcaline has been synthesised by a method which shows that it 
is B-3:4:5-trimethoxyphenylethylamine, 

C,H.(O Me),*CH.*CH,°N Hp. 
Anhalonine and lophophorine each contain a methoxy-group and 
two non-hydroxylic oxygen atoms, but the other bases are simply 
methylated members of the 3:4:5-trihydroxyphenylethylamine 
series. 

Synthesis of Mezcaline—Gallic acid is methylated by means of 
methyl sulphate, and then converted into 3:4 :5-trimethoxybenzoyl 
chloride by the action of phosphorus pentachloride. This is 
reduced in boiling toluene by hydrogen in the presence of palladin- 
ised barium sulphate, the yield of 3:4:5-trimethoxybenzaldehyde 
being good, although some by-products are formed (Rosenmund, 
A., 1918, i, 300). The aldehyde is condensed with nitromethane 
to form w-nitro-3 :4:5-trimethozrystyrene, 

C,H,(OMe),°CH:CH:NO,, 
long, yellow needles, m. p. 120—121°, and this is reduced by means 
of zinc dust and acetic acid to an oxime, and then by sodium 
amalgam to B-3:4:5-trimethoryphenylethylamine, which is a 
colourless, highly refractive, viscous oil having b. p. 180—180°5°/ 
12 mm. and a faint, basic odour. The procedure at all these 
stages is that devised by Rosenmund (A., 1910, i, 110). The base 
gives the following derivatives, which are identical with those 
obtained from a specimen of Merck’s mezcaline, and already 
described in part by Heffter; sulphate, B,,H,SO,,2H,O, long, 
glistening prisms, m. p. 183—186°; micrate, yellow, crystals, m. p. 
216—218°; platinichloride, rosettes of straw-yellow needles, ‘m. p. 
187—188°; aurichloride, B,HAuCl,,H,O, orange needles, decomp. 
140—141°; benzoyl derivative, m. p. 120—121°; m-nitrobenzoyl 
derivative, m. p. 161—162°; quaternary methiodide, 
C;H.(OMe),*CH."CH.*NMe,I, 

m. p. 224—225°. 

Heffter found on analysis that mezcaline behaves as though it 
contains a methylamino-group, -NHMe, and this is confirmed. The 
explanation seems to be that some rearrangement in the molecule 
proceeds during the analysis, for Heffter himself disposed of the 
alternative formula, C,H.(OMe),."CH."NHMe. , Still another 
alternative, C,H.(OMe),;CHMe:NH,, is now negatived by the 
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synthesis of the base with this formula. 3:4:5-Trimethoxypheny! 
methyl ketone (Mauthner, A., 1910, i, 680) is converted into the 
oxime, needles, m. p. 102—-103°, and this is reduced by means of 
sodium amalgam. a-3:4:5-7rimethoxyphenylethylamine is a 
strong base which forms a solid carbonate on exposure to the air. 
Its benzoyl derivative has m. p. 150—151°, and the quaternary 
methiodide, C,H.(OMe),;>CHMe-NMe,I, melts at 180—182°, then 
resolidifies, melts again at 235—-237°, and decomposes at 250—255°. 
J.C. W. 


Some Cases of Solubility Influence. II. Compounds 
of Caffeine existing in Aqueous Solution. G. BarcGeEt.iyi 
(Gazzetta, 1919, 49, i, 191—-200).—Cryoscopic investigation of 
solutions containing caffeine, together with either antipyrine, 
sodium benzoate, resorcinol, quinol, or catechol gives results 
indicating the formation of compounds between the solutes, the 
solubility of the caffeine being apparently increased. With phloro- 
glucinol or pyrogallol, however, caffeine appears to form compounds 
exhibiting but slight solubilities in water (compare Ultée, A., 1910, 
i, 132). The solubility of caffeine in water is about 1%, in 10% 
resorcinol solution about 3%, and in more concentrated resorcinol 
solutions still more. a. &. ®. 


Compound of Yohimbine containing Arsenic. W. 
Grirrerien (U.S. Pat. 1305462).—Arsenic acid (150-7 parts) and 
yohimbine (368 parts) are dissolved in water (1000 parts). The 
solution is filtered and evaporated, the residue is mixed with 
acetone, and the salt thus obtained is filtered and dried at 100°. 
Yohimbine arsenate thus produced forms an almost colourless 
powder, m. p. 243°. Yohimbine methylarsinate, m. p. 203°, is 
obtained from methylarsinic acid (130 parts) and yohimbine (368 
parts). Yohimbine phenylarsinate, m. p. about 140°, is produced 
by the interaction of phenylarsinic acid (202 parts) and yohimbine 
(368 parts) dissolved in alcohol (1000 parts). Yohimbine chloro- 
arsenobehenolate is a faintly coloured powder, m. p. about 90°, 
soluble in water, alcohol, and acetone. It is produced from chloro- 
arsenobehenolic acid (462°5 parts) and yohimbine (368 parts) dis- 
solved in acetone (10,000—15,000 parts). If necessary, the solu- 
tion is filtered and the filtrate carefully evaporated. The viscous 
paste which is at first obtained becomes solid after keeping for a 
short time in a desiccator, and can then be easily pulverised. These 
compounds are stated to be especially suitable as therapeutic agents 
because they do not possess the pronounced irritating effect on the 
intestine which is common both to arsenic compounds generally 
and to yohimbine. CHEMICAL ABSTRACTS. 


Colour Reactions of Molybdenum and Tungsten. I. 
G. A. Barsreri (Atti R. Accad. Lincei, 1919, [v], 28, i, 351—355). 
—According to Sand and Burger (A., 1905, 1, 923; 1906, i, 487), 
and Rosenheim and Koss (A., 1906, i, 603), the action of pyridine 
on the red and violet liquids obtained from an acidified solution 
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containing a molybdate and a thiocyanate, either by boiling or by 

treating in the cold with zinc, tin, or other reducing agent, yields 

the compounds MoO(SCN)s;,(C;H,;N,HSCN),,H,O (I) and 
Mo(OH),(SCN),;,2C;H;N (II), 

the molybdenum being quinquevalent. Since compound II is 

formed in acid solution, it is more probable that the pyridine unites 

with thé thiocyanic acid, and that the molybdenum exists as 

molybdyl, MoO, (A., 1916, i, 627); the formula, 

MoO,SCN,(C;H;N,HSCN),, 

for this compound would explain also its conversion into compound 

I by treatment with thiocyanic acid. 

When molybdic acid is reduced in presence of thiocyanic acid 
(Braun’s reaction, Zeitsch. anal. Chem., 1863, 2, 36), the color- 
ations produced may be due partly to sexa- and partly to quinque- 
valent molybdenum. The latter alone is present in molybdenyl 
ammonium chloride, MoOCl;,2NH,Cl, which gives an orange-red 
coloration when treated, in a solution acidified with hydrochloric 
acid, with excess of ammonium thiocyanate; the colour changes to 
blood-red and then to violet on dilution or heating, further addi- 
tion of water producing in succession orange-yellow and yellow 
colorations, and finally decolorisation. The different colours are 
hence the result of hydrolysis. The orange-yellow liquid gives 
with pyridine thiocyanate the compound I (above), whilst treat- 
ment of the coloured solutions with a hexamethylenetetramine 
salt under definite experimental conditions gives the compounds: 
(III) Mo(OH).(SCN);,.C,;H,.N,,HSCN,2H,O, black, prismatic 
crystals; (IV) Mo(OH),(SCN),,C,H,.N,,HSCN,2H.0, _blackish- 
green crystals forming a violet powder; and (V) 

MoO(0OH).SCN,C,H,.N,,HSCN, 
orange-yellow prisms. Compounds III and IV give violet alcoholic 
solutions which become orange-yellow when diluted with water 
and heated, and, on cooling, then deposit compound V ; treatment 


of the latter with thiocyanic acid yields a violet solution. 
% &. P. 


Synthetic Investigations in the Quinine Series. I. 
Synthesis of f§-Collidine [4-Methyl-3-ethylpyridine]. _L. 
Ruzicka and V. Fornasir (Helv. Chim. Acta, 1919, 2, 338—348). 
—The authors have succeeded in synthesising B-collidine [4-methyl- 
3-ethylpyridine], the various steps in the process being as follows: 
(1) Preparation of 2:6-dihydroxy-f-collidine, either by heating 
y-cyano-B-methyl-a-ethylglutaconimide (5-cyano-2 : 6-dihydroxy-4- 
methyl-3-ethylpyridine) (compare Guareschi, A., 1897, i, 168) with 
hydrobromic acid, or by condensing ethyl ethylacetoacetate with 
ethyl cyanoacetate in presence of sodium and treating the cyano- 
glutaconic ester thus obtained with sodium hydroxide (compare 
Rogerson and Thorpe, T., 1905, 87, 1685); (2) conversion of the 
2: 6-dihydroxy-8-collidine into 2:6-dichloro-8-collidine by means of 
phosphoryl chloride; and (3) removal of the chlorine atoms by 
treatment with hydriodie acid, monochloro-8-collidine, and then 
B-collidine, being formed. 
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y-Cyano-B-methyl-a-ethylglutaconimide has m. p. about 220° 
(crude) (Guareschi, Joc. cit., gave 234°), and its ammonium deriv- 
ative, m. p. about 315° (Guareschi gave m. p. about 300°). 


2 :6-Dichloro-4-methyl-3-ethyl pyridine, N< Cot “cH > CMe, is a 


colourless, mobile oil, b. p. 140°/12 mm., having a piercing odour 
and an inflammatory action on the skin. 


2-Chloro-4-methyl-3-cthylpyridine, N<Gw-sai>CMe, forms a 


colourless, mobile oil with the odour of pyridine, b. p. 110°/12 mm. 
Its picrate has m. p. about 110°. a a 


Compounds of 2-Phenylquinoline-4-carboxylic Acid 
with Halogen Acids. H. W. Rauopenamer (U.S. Pat. 
1306439).—Compounds of 2-phenylquinoline-4-carboxylic acid with 
halogen acids are prepared by mixing the parent materials, using 
an excess of halogen acid, and then removing the excess of the 
latter by drying. The hydriodide forms orange-yellow crystals, 
m. p. 243°. It is useful as a therapeutic agent for rheumatism 
and gout. The hydrobromide forms brownish-yellow crystals, m. p. 
255°. The hydrochloride, m. p. 223°, and hydrofluoride form 
lemon-yellow crystals. CuEmiIcaL ABSTRACTS. 


Nitro-derivatives of 5-Diphenyldihydroacridine. F. 
KeHRMANN, Henri GotpsTEIN, and Peter Tscuupt (Helv. Chim. 
Acta, 1919, 2, 315—323. Compare A., 1918, i, 311; ii, 344). 
—lIn presence of acids, 5-diphenyldihydroacridine (compare Baeyer 
and Villiger, A., 1904, i, 898) is readily oxidised at the ordinary 
temperature by various oxidising agents, yielding coloured products 
with the characters of salts; the study of these products is attended 
with considerable difficulty. By nitric acid diluted largely with 
glacial acetic acid, 5-diphenyldihydroacridine is _ energetically 
attacked, with formation of crystalline nitro-derivatives, of which 
six have been isolated pure (see below). The corresponding amino- 
derivatives behave towards oxidising agents like the leuco-com- 
pounds of colouring matters, showing the characteristic proper- 
ties of quinoneimide dyes and resembling particularly many 
azoxine dyes. The behaviour of the nitro-derivatives towards 
alcoholic alkali hydroxide accords with the assumption that at least 
one nitro-group occupies the para-position with respect to the ter- 
valent ring nitrogen atom; they dissolve in the alkali, yielding 
pronounced green, red, and blue colorations, thus resembling closely 
the analogous nitro-derivatives of phenazoxine and thiodiphenyl- 
amine. 

The mononitro-derivative of 5-diphenyldihydroacridine (I) forms 
compact, many-faced crystals with the colour of crystalline 
potassium dichromate, or, when ground, a pale orange powder, 
m. p. 300-—301°; concentrated sulphuric acid dissolves and decom- 
poses it, with formation of a deep blue coloration. Its acetyl 
derivative forms large, four-sided plates, m. p. 215°, yielding an 
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almost white powder. Addition of alkali hydroxide solution to the 
hot alcoholic solution yields a dichroic liquid, which is greenish 
yellow in thin and purple-red in thick layers. 

The dtnitro-derivative A (formula II), forms heavy, orange- 


NH NH No, NH 
pyr; in ht ‘oe oe ae 
rR TLS | 

UPh, CPh, CPh, 
(I.) (II.) (III) 


yellow, many-faced crystals, m. p. 287—288°, giving a golden 
yellow powder; its solution in alcoholic sodium hydroxide is 
greenish-yellow in thin and violet-brown in thick layers. The 
dinitro-derivative B (formula IIT) forms compact, lemon-yellow 
erystals with a slight blue reflex and a yellow powder with a green 
tinge; it begins to decompose at about 300° and has m. p. about 
322°5°. Its alcoholic alkali hydroxide solution is blue in thin and 
deep purple in thick layers. 


NH NO, - NO, NH NO, 
(7 ~ wry» 
NO. NO, NO. } INO, 
Pl ele sO, 4 
CPh, CPh, 
(IV.) (V.) 


The trinitro-derivative (formula IV) forms orange-yellow leaflets 
containing benzene of crystallisation and a golden-yellow powder, 
m. p. 257—258°; its solution in alcoholic 

ayn Oy alkali hydroxide is magenta-red, and 


geyey”’s becomes reddish-violet on addition of a 

NO, NO, little water, whilst much water forms a 
ill shiinaal yellow, flocculent precipitate. 

: The tetranitro-derivative (formula V) 


& forms pal 1 dies and 

: \ a ow s pale orange-yellow needles and a 

NO,°C,H, C,H,-NO, pale yellow sendae, i. p. about 180°; in 

ie) alcoholic alkali hydroxide it gives a 
magenta-red solution, changing to violet on dilution. 

The hevranitro-derivative (formula VI) forms granular, yellow 
crystals, m. p. 317--318° (decomp.), and dissolves in alcoholic 
alkali hydroxide to a magenta-red liquid, the colour of which is 
unchanged by dilution. x ee ee 


Carbazine Dyes, a New Class of Quinone-imide Deriv- 
atives. F. Kearuany, Henri Gotpstein, and* Perer Tscuup! 
(Helv. Chim. Acta, 1919, 2, 379--397).--The amines obtained by 
reduction of the nitro-derivatives prepared from 5-diphenyldi 
hydroacridine (preceding abstract) behave as the leuco-compound: 
of dyes into which they are trausformed by oxidation. Owing to 
their evident analogy to azoxine and thiazine dyes, the name 
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carbazine is given to these dyes. Despite their relation to 
acridine, carbazine dyes exhibit little similarity to the acridine 
dyes, the dissimilarity being sufficiently explained by the difference 
between the chromophores in the two cases. Like the azine, 
azoxine,- and thiazine dyes, carbazine dyes are derivatives of 
quinone-di-imide, this relationship being fully borne out by their 
properties. 

The introduction of an amino-group is accompanied by the 
following colour changes in the mono-acid salts: with carbazine 
(dihydroacridine], from yellow to bluish-green ; with azoxine, from 
yellowish-red to bluish-violet; with thiazine, from violet-red to 
violet-blue, and with safranine, from violet-red to scarlet. The 
absolute value of the bathochromic or hypsochromic effect produced 
by the introduction of an amino-group into a chromogen is in 
general a function of the basicity of the complex it enters, the 
action being the more strongly bathochromic the less this basicity 
is developed. Thus, to explain the conversion of the bluish-green 
malachite-green into the bluish-violet crystal-violet by the introduc- 
tion of a second p-dimethylamino-group, the hypothesis of colours 
of the second order is unnecessary. Indeed, whether the introduc- 
tion of amino-groups into coloured complexes produces deepening 
of the colour or the reverse depends primarily on the chemical 
nature of the complex and secondarily on the positions assumed by 
the entering groups. 

The quinone-imide base (formula I), corresponding with the 


N NH, N 
~YYYY NAAN 
FN PN fo Pf 
CPh, GPh, 
(I.) (II.) 


bluish-green mono-acid salts mentioned above, is yellowish-red in 
ethereal solution and shows a pronounced yellow fluorescence ; even 
ammonium carbonate separates it completely from its salts. 
Oxidation by means of ferric chloride of the colourless leuco- 
diamine prepared by reduction of the yellowish-red dinitro-com- 
pound (loc. cit.) yields a dye (formula II or IIT), which, as mono- 
acid salt, is deep olive-green; the corresponding dark cherry-red 
base is even weaker than the preceding, as its salts are decomposed 
by sodium acetate. 

Reduction of the trinitro-compound (loc. cit.) yields a colour- 
less leuco-triamine, which is oxidised by ferric chloride to a colour- 
ing matter (formula IV) with an intense, pure violet mono-acid 


N NH, NH,N 
( b i \ - 7 ws \ 
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salt; the base, which is separated from its salts by ammonia, but 
only incompletely by ammonium carbonate, is deep orange-red, but 
non-fluorescent in ethereal solution. Hence the first amino-group 
exerts a bathochromic, but the second a hypsochromic, influence, 
with the limitation that the colour strength is considerably 
increased. Comparative dyeing tests with tannin-mordanted 
cotton show that the colour strength increases from the chromogen 
to the violet diamine, and then gradually falls until the pentamine 
is reached. 

The leuco-tetramine gives on oxidation a pure blue mono-acid salt 
of the probable formula V, and the hexamine one of the probable 
formula VI, also blue. With both salts correspond imide bases, 


NH,N NH, NH, N NH, 
waa AY 
NH,X: + > } 
wx AA i Pi Ae 
CPh, 6 
AN 
NH,-C,H, O,H,-NH, 
(V.) (VI.) 


which are liberated from their salts only by the strongest inorganic 
bases, that derived from the hexamine only incompletely; boiled 
distilled water extracts the blue hydrates quantitatively from the 
violet-red ethereal solutions. 

By excess of more or less concentrated acids, all the colouring 
matters are converted into poly-acid salts of different colour, these 
being mostly hydrolysed with ease by water. 

7-Amino-5-diphenylacridine salts (annexed formula) are obtained 
by oxidation of the leuco-compound, 


PX. pa x 7-amino-5-diphenyldihydroacridine, in acid 

4  *9 solution by means of ferric chloride. 
NH,X<X « As/\ ,*” Other solid salts are difficult to obtain, but 
“ Gpp.’ the perchlorate, C,;H,,N,ClO,, forms a pure 

. yellow, pulverulent, crystalline precipitate 


exploding when heated. 

5-Diphenylacridine, C,;H,.N>, forms small, pale yellow crystals 
decomposing without melting at 160°, and acts as a very weak 
base. 

l(or 9):7-Diaminodiphenylacridine hydrochloride, Cy,;Ho)N,Cl, 
forms deep, olive-green, crystalline flocks, and the platinichloride, 
(C,;HopN,Cl),.PtCl,, small, dark green crystals. The imide base, 
C,;H,)N;, separates, apparently as a hydrate, in deep red flocks, 
changing in a few minutes to fine crystals. 

3:7-Diaminodiphenylacridine platinichloride, 

(C,;HopNsCl).PtCl,, 

forms metallic-green crystals, somewhat soluble in water to a 
greenish-blue solution. The chloride forms metallic-green crystals 
with the lustre of brass. The imide base, C.,H,,N.,, forms copper- 
red crystals with a golden lustre, m. p. 240—-250° (decomp.). 

3:7:9-Triaminodiphenylacridine chloride, Cy,;Ho,N,Cl, forms 
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compact crystals with a coppery lustre, and the platinichloride, 
microscopic, blackish-violet crystals insoluble in water. 

1:3: 7: 9-Tetra-aminodiphenylacridine chloride, C,;HN;Cl, 
forms needles with a coppery lustre, and the base, leaflets with the 
lustre of bronze. 

Hexa-aminodiphenylacridine chloride (formula VI), C,;Ho,N;Cl 
forms almost black prisms with a slight metallic lustre. The base 
exhibits highly basic characters, and was not isolated, as it is not 
completely liberated from its salts by alkali hydroxide, and even in 
ethereal solution rapidly absorbs carbon dioxide from the air. 

The constitution of these colouring matters is discussed. 


es eS 


Derivatives of 3:5-Dinitrophenoxazine. Emit Missin 
and Apotr Bau (Helv. Chim. Acta, 1919, 2, 285--315).—The 
objects of this investigation were: (1) to ascertain how far sub- 
stitution in o-aminophenol by the radicles NO,, Cl, and NH Ac may 
be carried without preventing the formation of phenoxazines by the 
action of either picryl chloride or the more readily accessible 2 : 4 : 6- 
trinitroanisole in presence of an alkaline medium, and (2) to deter- 
mine if in all cases the formation of phenoxazine takes place by 
way of an intermediate diphenylamine derivative, or if in certain 
cases the initial formation of a diphenyl ether is to be assumed. 

The results obtained show that the action either of 2:4:6-tri- 
nitroanisole or of picryl chloride on o-aminophenol or its nitro-, 
chloro-, bromo-, or acetylamino-substituted derivatives of the type 
of picramic acid leads in presence of alkali to the formation of 
derivatives of 3:5-dinitrophenoxazine, diphenylamine compounds 
being formed as intermediate products. It is highly probable, also, 
that other substituted o-aminophenols containing the groups named, 
with the exception of those in which the substitution occurs in the 
ortho-position to the amino-group. react in the same sense with 
2:4:6-trinitroanisole or picryl chloride. When suspended in 
alcohol, 3:5-dinitrophenoxazines substituted in the 7-position by 
NO,, Cl, Br, or NHAc yield Bordeaux-red or violet colorations on 
addition of alkali hydroxide, whilst 3:5-dinitrophenoxazines with 
a nitro-group in the 6-position yield a pure blue coloration under 
these conditions. With simultaneous substitution in the 6- and 
7-positions, the coloration is determined by the more highly negative 
substituent, or, if the two substituents are of similar character, by 
that in the 6-position. The condensation product obtained in the 
cold from picryl chloride and the potassium derivative of o-acetv]- 
aminophenol yields Turpin’s 3 :5-dinitrophenoxazine (T., 1891, 59, 
714) on treatment with alkali. 

3:5-Dinitrophenoxazine, formed from 2:4:6-trinitroanisole and 
o-aminophenol in alcoholic solution in presence of potassium hydr- 
oxide, is also obtained from the ptoluenesulphonic ester of 2:4:6- 
trinitro-2/-hydroxydiphenylamine under similar conditions, and 
from 2:4:6-trinitro-2/-hydroxy-.V-acetyldiphenylamine hy  treat- 
ment with ammonia in alcoholic solution. 

&-Chloro-3 :5-dinitrophenorazine, C\.H,O;N;Cl, formed either 
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from 2:4:6-trinitroanisole and 4-chloro-2-aminophenol or from 
5/-chloro-2 : 4 : 6-trinitro-2/-hydroxydiphenylamine p-toluenesulphon- 
ate, crystallises in brick-red or deep brownish-red needles. In con- 
centrated sulphuric acid it forms a Bordeaux-red solution, which 
precipitates it unchanged on dilution; when suspended in alcohol, 
it yields a pure violet coloration with alkali hydroxide. 

3:5:8-Trinitrophenorazine, C,>H,O,N,, obtained from 2:4:6- 
nitroanisole and 4-nitro-2-aminophenol, forms deep reddish-brown 
needles, and gives a Bordeaux-red solution in alkaline alcohol. 

3 :5-Dinitro-8-acetylaminophenozazine, C,,H,,O,;N,, prepared 
from 4-acetylamino-2-aminophenol and potassium 3 :5-dinitro-4 : 4/- 
dimethoxyquinolnitrolate (compare Meisenheimer, A., 1902, i, 795), 
forms dark brown, velvety, felted needles. Its solution in con- 
centrated sulphuric acid is first’ brownish-red and then dark red, 
addition of water producing a brownish-yellow precipitate. Its 
suspension in alcohol is coloured violet by potassium hydroxide. 

3:5:9-Trinitrophenoxazine, obtained from 2:4: 6-trinitroanisole 
and 5-nitro-2-aminophenol, was prepared by Kehrmann and Saager 
(A., 1903, i, 279) by nitration of 3:5-dinitrophenoxazine. 

8-Chloro-3 : 5-dinitro-10-aminophenozrazine, C,.H,O;N,Cl, obtained 
from 4-chloro-2:6-diaminophenol and 2:4:6-trinitroanisole, forms 
slender, reddish-brown, shining needles, gives a yellowish-brown 
solution in concentrated sulphuric acid, and yields a dull violet 
coloration with potassium hydroxide in alcohol. 

8 :10-Dichloro-3 :5-dinitrophenoxazine, C,.H;O;N,Cl,. prepared 
from 4:6-dichloro-2-aminophenol and 2:4 :6-trinitroanisole, forms 
small. reddish-brown, shining crystals, sparingly soluble in concen- 
trated sulphuric acid, giving a reddish-violet coloration ; in alkaline 
alcohol it forms a violet solution with a red tinge. 

8 :10-Dibromo-3 : 5-dinitrophenozazine, C,.H,O;N.Bro, iat 
like the corresponding dichloro-compound, forms deep reddish- 
brown, shining needles, and dissolves slightly in concentrated 
sulphuric acid with a faint blue coloration; with alcoholic alkali, a 
violet coloration with a red tinge is formed. 

8-Chloro-3 : 5 : 10-trinitrophenoxazine, C,.H;O;N,Cl, obtained 
from 2:4:6-trinitroanisole and 4-chloro-6-nitro-2-aminophenol, 
erystallises in drusy masses of matt, light brown leaflets, and gives 
a brownish-orange solution in concentrated sulphuric acid; its 
suspension in alcohol gives a violet coloration with alkali hydroxide. 

3:5:8-Trinttro-10-aminophenozazine, C,.H;O,N,;, prepared from 
4-nitro-2:6-diaminophenol and potassium 3 :5-dinitro-4 : 4/-dimeth- 
oxyquinolnitrolate (compare Meisenheimer, Joc. cit.), crystallises in 
shining, reddish-brown to garnet-red needles, and dissolves readily 
in concentrated sulphuric acid to an intense brownish-yellow solu- 
tion. In alcoholic potassium hydroxide, it dissolves incompletely 
to a dirty, brownish-red solution. When boiled with acetic 
anhydride and fused sodium acetate, it is converted into 
3:5 :8-trinitro-10-acetylaminophenoxazine, C,yH,O,N,;, which may 
also be obtained from 4-nitro-6-acetylamino-2-aminophenol and 
potassium 3 : 5-dinitro-4 : 4/-dimethoxyquinolnitrolate (compare 
Meisenheimer, /oc. c7t.), and which forms brownish-yellow leaflets 
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with the~ lustre of gold. It dissolves easily in concentrated 
sulphuric acid to an orange-yellow solution, and partly in alcoholic 
alkali hydroxide with a violet coloration showing a red tinge. 
10-Chloro-3 : 5 : 8-trinitrophenoxazine, C,.H;0,N,Cl, prepared 
from 2:4:6-trinitroanisole and  6-chloro-4-nitro-2-aminophenol, 
forms drusy masses of small, reddish-brown, shining crystals, and 
readily gives an orange solution in concentrated sulphuric acid ; 
with alcohol and potassium hydroxide, it gives a reddish-violet to 
Bordeaux-red solution. 
3:5:10-Trinitro-8-acetylaminophenoxazine, C,,H,O,N;, obtained 
from 4-acetylamino-6-nitro-2-aminophenol and potassium 3:5- 
dinitro-4 : 4/-dimethoxyquinolnitrolate, forms shining, flat, pale 
reddish-brown needles, and gives a brownish-orange solution in con- 
centrated sulphuric acid and a violet coloration with alkali hydr- 
oxide in suspension in alcohol. 
8-Chloro-3 :5 : 9-trinitrophenoxazine, C\.H;0,N,Cl, obtained either 
from 2:4:6-trinitroanisole and 4-chloro-5-nitro-2-aminophenol or 
by nitration of 8-chloro-3:5-dinitrophenoxazine, crystallises in 
stellar aggregates of shining, garnet-red needles, and gives a dirty, 
bluish-red solution in concentrated sulphuric acid and a pure blue 
coloration with alkali hydroxide and alcohol. 
3:5:7:9-Tetranitrophenoxazine, obtained by nitration of 3:5:9- 
trinitrophenoxazine, agrees in properties with Kehrmann and 
Saager’s preparation (Joc. cit.). 
3:5:9-Trinitro-8-methylphenorazine, C,,H,O;N,, prepared from 
2:4:6-trinitroanisole and 5-nitro-2-amino-pcresol. forms deep 
reddish-brown, shining needles, and readily dissolves in concentrated 
sulphuric acid to a dirty, brownish-red solution ; a pure blue solution 
is obtained in alcohol and potassium hydroxide. 
3:5:8:10-Tetranitrophenorazine, C,H,O,N;, prepared from 
picramic acid and either 2:4:6-trinitroanisole or picryl chloride, 
forms dark brown or steel-blue needles. and yields an intensely 
golden-yellow solution in concentrated sulphuric acid and a bluish- 
red solution in alcoholic alkali hydroxide. 
3:5:8:9-Tetranitrophenorazine, C).H;,O,.N;, prepared by nitra- 
ting 3:5:8-trinitrophenoxazine, forms long, reddish-brown leaflets 
with a green, metallic lustre, containing acetic acid of crystallisa- 
tion, and assumes an orange-red colour when dried. It dissolves 
easily in concentrated sulphuric acid with an orange-red coloration, 
and in alcohol containing alkali hydroxide to a _ greenish-blue 
solution. =. =F. 


Coloured Condensation Products from Ketonic Pyrazo- 
line Derivatives. E. P. Konier and L. L. Sreere (J. Amer. 
Chem. Soc., 1919, 41, 1105—1108).—The ketopyrazolines having 


the structure -CO-CH<yp_ give highly fluorescent solutions in 


alcohol containing a trace of hydrogen chloride. Some of the pro- 
duets have now been isolated. They are very sparingly soluble 
substances of high m. p. and molecular weight, and outwardly 
resemble the most brilliant rhodamine dyes. 
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Hydrogen chloride is passed into a suspension of ethyl 5-benzoy!- 
4-phenylpyrazoline-3-carboxylate (this vol., i., 531) in boiling 
methyl alcohol, and the crimson precipitate is collected as soon as 
the ester has disappeared and boiled for some time with carbon 
disulphide. The compound, C.gHy,0,N,, is thereby changed into 
a mass of stout needles, m. p. 266—268°, which sublime freely at 
above 400° in a vacuum. It is very slightly soluble in benzene, 
the solution appearing a brilliant crimson-orange by reflected light 
and purple by transmitted light. On continuing the action of 
hydrogen chloride, the substance takes up water and the acid to 
form a yellow compound, CygH,,0;N,Cl, plates, m. p. 258—259°, 
and when boiled with acetic acid for some time it combines with 
2H,0O to give the colourless compound, CygHygO,N,, needles, m. p. 
181°. From an approximate determination of its molecular weight, 
it appears that the compound may have the formula 

HPh-C:CPh-N-N: *CO, Et 
CO, Et-C:N—-N-CPh!0—CHPh 

Ethyl 5-pbromobenzoyl]-4-phenylpvrazoline-3-carboxylate (ibid.) 
gives a similar product, C,,H;,0,N,Br, purple-red needles, m. p. 
268—270°. ; 

Distyryl ketone reacts with ethyl diazoacetate in light petroleum 
at 50—70° to give ethyl 5-cinnamoyl-4-phenyl pyrazoline-3-carb- 
orylate, CHPh:CH-CO-CHC At — 
m. p. 164°5—165°, solutions of which become blood-red with 
hydrogen chloride. Styryl methyl ketone yields ethyl 5-acetyl-4- 
phenyl pyrazoline-3-carboxrylate, white needles, m. p. 127°, solutions 
of which give an orange colour with hydrochloric acid. 

Ethyl 5-acetyl-4-phenylpyrazoline-3 : 5-dicarboxylate, m. p. 76°, 
was obtained by Buchner. The present authors have obtained an 
isomeride with m. p. 105—106°. This gives no colour with 
alcoholic hydrogen chloride. J.C. W. 


Asymmetric Dyes. ©. W. Porrer and C. T. Hirsr (J. Amer. 
Chem. Soc., 1919, 41, 1264—1267).—A number of dyes contain- 
ing an asymmetric carbon atom have been prepared with the idea 
of contributing to the knowledge of vital stains, and one has been 
discovered on which wool acts selectively, absorbing more of the 
levo- than the dextro-modification. 

The parent substance is ~aminobenzophenone, obtained by con- 
densing benzoyl chloride with phthalanilide in the presence of 
zine chloride. This is converted into »~aminobenzhydrol by reduc- 
tion, and into carbinols by the Grignard reaction, and these bases, 
containing an asymmetric carbon atom, are diazotised and coupled 
with (a) Bnaphthol, giving dyes which are insoluble in acids, 
alkalis, or water, (+) dimethylaniline in the presence of about 
0-1N-hydrochloric acid, and (c) naphtholsulphonic acids and 
naphthylaminesulphonic acids, to give soluble dyes. 

p- Aminodiphenylmethylcarbinol, OH-CMePh-C,H,-NH,, — has 
m. p. 101°, and p aminodiphenylethylearbinol forms colourless 


, pale yellow plates, 


ee 
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plates, m. p. 103°. The dyes mentioned in tabular form in the 
original are as follows: OH-CHPh-C, Uy N,°C,,H,-OU, red, m. p. 
169°5°; OH-CMePh-C,H,’N,°C,,H,°OH, red, m. p. 190°; 
OH-CEtPh:-C,H,:N.°U,,H,-OH, 
crimson, m. p. 149°; OH-CHPh’C,H,°N.°C,;H,-NMe,, red, m. p. 
145°; OH-CMePh:-C,H,N.°C,H,NMe,, yellow, m. p. 177°; 
OH-CEtPh:’C,H,-Nz"C,;H,NMe,, orange, m. p. 138—139°; 
OH-CHPh-C,H,-N.°C,,)H,(SO,H),"OH, red, m. p. 162°; 
OH:-CEtPh-C,H,:N,°C,,H;(OH)-SO,H, 
dark red, m. p. 120—122°; OH:CMePh-C,H,-N.°C,,H.(OH):SO,H, 


red, m. p. 150—152°. J.C. W. 


The Constitution of Internal Diazo-oxides (Diazo-phenols). 
II, Gitsert T. Morcan and Eric Dopprett Evans (T., 1919, 


115, 1126—1140). 


Action of Phenylhydrazine on Phthalaldehydic and 
Phthalonic Acids: Phenyl-hydrazo- and Azo-phthalide. 
PraFULLA CHANDRA MITTER and JNANENDRA Natu Sen (T., 1919, 
115, 1145—1148). 


Researches on Proteins. VI. The Destructive Distilla- 
tion of Fibroin. Treat B. Jonnson and Perer G. Dascnavsky 
(J. Amer. Chem. Soc., 1919, 41, 1147—1149).—Like Pictet and 
Cramer (this vol., i, 227), the authors have also commenced a study 
of the destructive distillation of proteins, choosing in the first 
instance silk fibroin, because it contains no sulphur and because 
its chief amino-acids are well known and few in number (glycine 
33%, alanine 16%, and tyrosine 10%). Distilling quantities of 
about 1600 grams at a time, under 25—-27 mm., the authors obtain 
about 16% of volatile and gaseous products, soluble in sodium 
hydroxide or sulphuric acid, 41% of coke, and 43% of a red oil 
which certainly contains phenol. &. & W. 


Application of the Kjeldahl Method to Compounds of 
Brucine, with Reference to the Brucine Salt of a New 
Nucleotide. Watrer Jones (J. Pharm. Exp. Ther. 1919, 14, 
489—493).—The Kjeldahl method gives exact results with salts of 
_ brucine. This fact has been applied in determining the nature 

of the brucine salt of a nucleotide obtained by partial oxidation 
of yeast-nucleic acid with potassium permanganate. J.C. D. 


Action of Enzymes on Starches of Different Origin. 
H. C. SHermMan, Frorence Wacker, and Mary L. Caupwe ut (./. 
Amer. Chem. Soc., 1919, 41, 1123—1129)—When purified by 
washing with very dilute sodium hydroxide, wheat, rice, and maize 
starches are hydrolysable at the same rate by the same kind of 
amylase, and this is true for a large variety of agents, such as 
saliva, pancreatin, purified pancreatic amylase, malt extract, 
purified malt amylase, taka-diastase, or the purified amylase of 
Aspergillus oryzae. When washed with water only, potato starch 
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is almost pure, but the cereal starches, especially maize starch, 
appear to contain fatty or resinous substances which interfere with 
the hydrolysis, even after the starch has been dissolved in boiling 
water. These interfering substances are partly removed by ether, 
but best by dilute alkali hydroxide. Potato starch is slightly more 
digestible than the purified cereal starches. In one case, however, 
when purified potato starch was left with purified pancreatic 
amylase, a much lower rate of hydrolysis was observed, suggesting 
that some accessory substance had been removed during the 
purification. 

The experiments on which these conclusions are based were 
carried out as follows. Sufficient of the starch preparations were 
taken to furnish 1% solutions of real, dry starch, and gelatinised 
by boiling with water for three minutes. The solutions were then 
rendered neutral to rosolic acid and made up to 100 c.c. at 40° in 
a thermostat. Uniform volumes of the enzyme preparations, 
sufficient to cause hydrolysis to proceed to about one half, were 
then placed with any necessary salts in several flasks and the starch 
solutions added. After thirty minutes at 40°, the hydrolysis was 
stopped by rapidly boiling the mixture, and the reducing sugar 
was estimated by Fehling’s method. J.C. W. 


The Action of Ptyalin. Hucn McGuiean (J. Biol. Chem., 
1919, 39, 273—284).—Chittenden and Smith (7. Conn. Acad. 
Arts and Sci., 1885, 6, 343) studied the action of ptyalin on starch 
and found that a relation between the amount of sugar formed 
and the amount of ptyalin used existed only when the saliva was 
diluted 50 to 100 times. These experiments have been in the 
main confirmed by the author, who has also found that the balance 
point shifts with the volume of saliva used, and that it may go 
as high as 75% of the substrate—calculated as dextrose. The pro- 
ducts of digestion which interfere with the reaction are not dextrose 
or maltose. There is evidence that ptyalin combines with starch 
during digestion, and exerts a force which causes hydrolysis. 


J. C. D. 


Arsenical Medical Product and Process of Producing 
Same. J. M. Wuite (U.S. Pat. 1297952)—A_ product believed 
to be sodium dimethylphenyl hydrogen arsenide, C,H,Me,*AsHNa, 
m. p. about 121°, readily soluble in water, is obtained by the inter- 
action of sodium benzoate and sodium cacodylate in aqueous solu- 
tion. [See, further, 7. Soc. Chem. Ind., 1919, 847a.] 
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Physiological Chemistry. 


Concentration of Ammonia in Blood. Comparison with 
Concentration of Ammonia in Different Secretions and 
Tissues, especially Muscle Tissue. K. L. Gap-ANDERSEN 
(J. Biol. Chem., 1919, 39, 267—271).—A method for the estim- 
ation of ammonia in the tissues is described. The author records 
that he found the concentrations of ammonia in muscle and in 
blood of the same order. The concentration of ammonia in the 
heart muscle, liver, fatty tissue, bile, cerebro-spinal fluid, and 
aqueous humour is the same as in blood. J. C. D. 


Some Data concerning the Alleged Relation of Catalase 
to Animal Oxidations. Raymonp L. Srente (J. Biol. Chem., 
1919, 39, 403—420).—The feeding of meat and the administration 
of “saccharin,” B-hydroxybutyric acid, alanine, and glycine are not 
accompanied by an increase in the catalase content of the blood 
to the extent reported by Burge (Amer. J. Physiol., 1918, 46, 117; 
1918—1919, 47, 13). It is suggested that fluctuations in catalase 
content are due to fluctuations in the red cell count of the blood, 
and that catalase content is a function of the number of red cells. 


J. C. D. 


Importance of Accurate and Quantitative Measurements 
in Experimental Work on Nutrition and Accessory Food 
Factors. Harrietre Cuick and E. Marcarer Hume (J. Biol. 
Chem., 1919, 39, 203—207).—The authors point out that much 
of the experimental work recently published on the subject of the 
accessory food factors may be criticised on the ground that 
quantitative measurements have not received sufficient attention. 
In comparing the value of a series of foodstuffs as regards their 
value in content of some accessory food factors, it is obvious that 
the first step necessary is to determine in each case the minimum 
daily dose which will maintain health in the experimental animal, 
and to institute comparison between these amounts. 

Neglect of this necessary procedure has led to many vague and 
erroneous results being reported. J.C. D. 


Hydrogen- and Hydroxyl-ion Equilibrium in Solutions. I. 
W. Lérrier and K. Sprrro (Helv. Chim. Acta, 1919, 2, 417—419). 
—Most of the liquids of the animal organism exhibit the same 
reaction approximating to neutrality, the maintenance of this 
reaction being of the utmost importance for many physiological pro- 
cesses, and alterations in it being of great influence on the course of 
essential vital processes. In an investigation of the extent to 
which the results obtained with colloidal solutions are applicable 
to solutions of crystalloids, the authors have attained a simple 
demonstration of the fact that the neutrality of crystalloid solu- 
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tions is regulated by physico-chemical as well as by chemical 
factors. In all adsorption processes, specific forces act, different 
substances showing considerable differences as regards adsorb- 
ability. Alteration of the reaction by shaking with animal char- 
coal is not shown by all solutions used as “moderators” or 
“ buffers”’; thus, no such change occurs with phosphate solutions, 
whereas with solutions of citrates and borates it is easily detect- 
able, the value of p, being increased with the former and 
diminished with the latter salts. The use to which animal char- 
coal is now put in the treatment of infective diseases may depend, 
not merely on its ability to absorb bacteria and toxins, but also 
on its action in combating the acidity of the stomach contents 
arising from bacterial influence. i oe 


Equilibrium between Potassium, Rubidium, Casium, 
and Uranium. (Mute.) L. Katser (Arch. Néerland Physioi., 
1919, 3, 587—593).—Potassium in Ringer’s solution may be 
replaced by rubidium or cesium, as far as its action on the isolated 
frog’s heart is concerned. The maximum action is given by the 
following concentration’, expressed as mg. per litre: potassium 92, 
rubidium 116, cesium 78. It has been shown that certain 
elements, such as uranium, thorium, and radium, which should be 
capable of replacing potassium, actually exert an opposite effect. 
This is viewed in the light of the fact that potassium emits nega- 
tive B-rays, whilst uranium emits positive a-rays. The antagonistic 
action of these elements on the frog’s heart is considered. 

J.C. D. 


Composition of the Posterior and Anterior Lobes of 
Cattle Pituitaries. C.G. McArruur (J. Amer. Chem. Soc., 1919 
41, 1225—-1240).—See this vol., ii, 483. 


The Supposed Occurrence of Methylguanidine in Meat, 
with Observations onthe Oxidation of Creatine by Mercuric 
Acetate. Isipor GreenwaLp (J. Amer. Ohem. Soc., 1919, 41, 
1109—1115).—Most of the reports that methylguanidine occurs 
in meat are based on the use of either silver nitrate and barium 
hydroxide or mercuric chloride and sodium acetate as the pre- 
cipitating agents. Ewins has already shown that the former 
agent is capable of oxidising creatine to methylguanidine (A., 
1916, i, 528), and it is now proved that mercuric acetate is equally 


unsatisfactory, for not only does it fail to give complete precipita- 


tion, but it also oxidises creatine to methylguanidine and oxalic 
acid, and an intermediate product, methylguanidoglyoxylic acid. 
NHMe-C(:NH):NH-CO-CO,H. These results have recently been 
confirmed by Baumann and Ingvaldsen (A., 1918, i, 423). 

Using a modification of the process by which Brieger isolated 
methylguanidine from very putrid meat in connexion with his 
work on ptomaines, the author has failed to find any of the base 
in fairly fresh meat. J.C. W. 


me a, Bee 
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Metabolism of Dextrose in Surviving Organs. VII. 
Action of Muscular Tissue of the Dog (during Feeding and 
Fasting) on Dextrose Circulating in it and on the Glycogen 
contained in it. Uco Lomsroso and Lupovico Paterni (Arch. 
farm. sper. sci, aff., 1919, 27, 17—32).—When placed under suit- 
able conditions, the muscular tissue of the dog is able to consume, 
not merely its own glycogen, but also marked quantities of 
dextrose added to the liquid circulating through it, such consump- 
tion being the greater when the tissue is from a dog being fed 
than when it is from one kept fasting. a. ae 


The Salicylates. XI. The Stability and Destruction of 
the Salicyl Group under Biological Conditions. P. J. 
Hanzuik and N. C. Werzex (J. Pharm. Exp. Ther., 1919, 14, 
25—42).—It -has been previously reported that 20 to 30% of the 
salicyl group remains unaccounted for after its passage through 
the body, and is presumably destroyed (ibid., 1917, 9, 247). Solu- 
tions of sodium salicylate deteriorate when kept, particularly when 
they are dilute. The decomposition appears to be due to the 
action of living organisms, and may be inhibited by adding chloro- 
form. Sodium salicylate solutions were found to deteriorate in 
the presence of yeast, but not as rapidly as when allowed to remain 
alone. The salicyl group appears to undergo destruction when in 
the presence of minced tissue. About 20% of salicylates adminis- 
tered to normal individuals is destroyed, whilst in the cat and dog 
the amount destroyed is much greater. 

A general increase in metabolism, such as is encountered in 
febrile conditions, leads to an increased destruction of the salicyl 


group. . J.C. D. 


The Salicylates. XII. The Excretion of Salicyl after 
Administration of Methyl Salicylate to Animals. P. J. 
Hanzi1k and N. C. Werzer (J. Pharm. Exp. Ther., 1919, 14, 
43—46).—The excretion of salicyl by animals (dogs and cats) 
after the administration of methyl! salicylate is approximately 25% 
less than after the administration of sodium salicylate. After 
gastric administration, the free ester was found in the urine in 
concentrations of 0°2 to 0°52%, and 14:4% after intramuscular 
injection. J.C. D. 


Chemistry of Vegetable Physiology and Agriculture 


Mineral Matter in Plants: The Ashes of some Roots and 
Tubers. Lucien Leroux and Distrt Leroux (Ann. Chim. anal., 
1919, [ii], 1, 207--209).—-The following amounts of ash were found 
in the air-dried substances: Potato, 4:05%; common comfrey, 
906%; dahlia, 5°10%; burdock, 12°25%; thistle, 11-45%; gentian, 
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3°65%; carrot, 6°25%; turnip, 7°15%; water lily, 3°65%; nettle, 
7°83%; male fern, 4°83%. Analyses of the ashes are also given. 
The largest quantities of sulphuric acid were found in thistle ash 
and turnip ash (18°5% and 13°2% of SO, respectively) ; phosphoric 
acid was most abundant in water-lily ash (14°7% P.O;), and calcium 
in gentian ash (19°0% CaO). Gentian ash also yielded the largest 
quantity of iron, namely, 6°3% Fe,Os. 7 a 


Carbohydrates of Vegetables. V. Carbohydrates of 
Carrots. VI. Carbohydrates of Green Peas. Ernst 
Busott (J. Landw., 1916, 64, 357—360, 361—362. Compare A., 
1914, i, 792).—Carrots (6 kilos. of fresh roots) contain mannitol 
(23°5 grams) and dextrose (2°8 grams), whilst green peas contain 
mannitol, dextrose, levulose, and glycuronic acid. zs & F. 


Secretion of Phosphates in the Stems of Djatikapur 
[Tectona grandis, L.]. A. Wicumann (Proc. K. Akad. Wetensch. 
Amsterdam, 1919, 21, 968—982).—A discussion on the nature of 
the mineral deposits found in the stems of teak trees. From a 
consideration of the data the author concludes that the deposits are 
hydrated calcium phosphate, and that this may change into calcium 
magnesium phosphate. The teak tree absorbs more phosphoric acid 
than any other tree, and the effects of this on the nature of the soil 
are considered. J. F. S. 


Content of Hydrastine and Berberine in Hydrastis 
canadensis Grown in Austria (at Korneuberg) and Estim- 
tion of Berberine. Ricnwarp Wasicky and MARIANNE 
Joacuimowitz (Arch. Pharm., 1917, 255, 497—506).—An 
accurate method for estimating berberine is described, and also 
the results of the estimation of hydrastine and berberine in the 
different parts of Hydrastis canadensis grown in Austria. [See 
J. Soc. Chem. Ind., 1919, 737a.] 7. mF. 


The Action of some Common Soil Amendments. J. E. 
Greaves and E. G. Carrer (Soil Sci., 1919, 7, 121—160).—From 
a review of the literature on this subject, a full bibliography of 
which is given, it is shown that the sulphates of magnesium, 
calcium, and iron, the chlorides of sodium, potassium, magnesium, 
and calcium, and manganese and iron salts may be especially 
efficient as soil stimulants. This effect is due in some cases to an 
increase in the available phosphate, and in others to an increase 
in the available nitrogen, these increases in available nitrogen and 
phosphorus being quite sufficient to account for the noted increase 
in crop yields resulting from the use of these soil amendments. 
In certain cases, an increase in the organic phosphorus rather than 
in the available phosphate or nitrogen results from their applica- 
tion. W. G. 


Organic Chemistry. 


Chlorination of Methane. J. Pruirer, F. Mavrmner, and 
O. Re1TLincer (/. pr. Chem., 1919, [ii], 99, 239—242).—The pro- 
cess has been studied by passing suitable mixtures of chlorine and 
a natural gas consisting of nearly pure methane, free from ethylene 
hydrocarbons but containing small amounts of nitrogen and 
oxygen, over antimony pentachloride or ferric chloride contained 
in a quartz tube heated at 360—400°. With the former catalyst 
and the gases mixed in the proportion of one volume of methane 
to two volumes of chlorine, methylene chloride (5°8%), chloroform 
(20°3%), carbon tetrachloride (5°9%), and hydrogen chloride (32%) 
were obtained, 64% of the chlorine entering into action. With 
ferric chloride and equal volumes of the two gases, the substances 
formed were methyl chloride (5°8%), methylene chloride (15-7%), 
chloroform (21°7%), and hydrogen chloride (43°2%), 86°4% of the 
chlorine being used; when 2 volumes of chlorine were employed 
for each volume of methane, there were obtained methyl chloride 
(traces), methylene chloride (13°25%), chloroform (22°2%), carbon 
tetrachloride (6°35%), and hydrogen chloride (41°8%), 83°6% of the 
chlorine entering into action. With 2 volumes of methane to 
1 volume of chlorine, 30-°1% of methyl chloride and a mixture of 
approximately equal amounts of methylene chloride and chloroform 
‘were produced. When the proportion of methane to chlorine was 
3:1, the yield of methyl chloride rose to 40% of that theoretically 
possible. Attempts to secure carbon tetrachloride in good yield 
by increasing the relative amount of chlorine were rendered difficult 
by the occurrence of violent explosions; a mixture of chloroform 
and carbon tetrachloride was, however, obtained by the use of 


methane (1 vol.) and chlorine (3 vols.) diluted with nitrogen 
(2 vols.). H. W. 


Action of Concentrated Sulphuric Acid on Methyl Alcohol. 
J. Guyot and L. J. Simon (Compt. rend., 1919, 169, 655—657).— 
The yield of methyl sulphate in the action of sulphuric acid on 
methyl alcohol increases steadily as the molecular proportion of the 
sulphuric acid in the reacting mixture increases. The complete 
mechanism of the reaction is given by the three equations: 


H,SO,+ MeOH — MeHSO,+H,0. 
2MeHSO, — H,SO,+ Me,SQ,. 
MeHSO, + MeOH = H,SO, + Me,O. 


The combined equilibrium of the first two reactions is, to a large 
extent, independent of the temperature, but the velocity with which 
the equilibrium is reached is largely influenced by the temperature. 


W. G. 
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Action of Sulphuric Anhydride and of Fuming Sulphuric 
Acid on Methyl Alcohol. Preparation of Methyl Sulphate. 
J. Guyor and L. J. Simon (Compt. rend., 1919, 164, 795—797).— 
By the action of 60% fuming sulphuric acid on pure methyl alcohol 
in the calculated proportion, methyl sulphate may readily be 
obtained, the yield exceeding 90%. An alternative method is to 
pass the vapour of methyl ether into the acid until the whole of 
the sulphuric anhydride, which it contains, is converted into methy!] 
sulphate, and then to distil the mixture. [See, further, J. Soc. 
Chem. Ind., 1919, 924a.] W. G. 


Compounds of Thorium. I. Addition and Substitution 
Compounds of Thorium Chloride. G. Janrscu and W. Ursacu 
(Helv. Chim. Acta, 1919, 2, 490—500).—Thorium chloride on boil- 
ing with absolute alcohol forms a white, very deliquescent additive 
compound, ThCl,,4EtOH ; this crystallises in fine, prismatic plates, 
and slowly loses alcohol on keeping. On shaking anhydrous thor- 
ium chloride with acetone, solution occurs after a short time, and 
on keeping over phosphoric oxide the additive compound, 
ThCl,,2COMe,, separates in small, white, prismatic needles. Heating 
thorium chloride with acetophenone in chloroform solution gives a 
clear solution which on keeping over phosphoric oxide yields 
long, white needles of ThCl,,4COPhMe, which are very hygroscopic 
and lose the whole of their acetophenone on keeping. A similar 
compound, ThCl,,4COPh,, is produced when benzophenone is sub- 
stituted for acetophenone in the last preparation. Thorium acetate 
is prepared as a white, crystalline mass by heating anhydrous 
thorium chloride with anhydrous acetic acid. Thorium benzoate is 
prepared as a white, crystalline precipitate by heating benzoic acid 
in xylene solution with anhydrous thorium chloride as long as 
hydrogen chloride is evolved. If, however, the reaction takes place 
in light petroleum of high boiling point the chlorobenzoate is pro- 
duced. This compound, ThCl(OBz)., is very hygroscopic, and is 
quite insoluble in benzene and chloroform. When thorium chloride 
is heated with four molecules of salicylaldehyde in ethereal solu- 
tion a clear, yellow solution is produced, from which on further heat- 
ing separates a light yellow, crystalline, additive compound, 
ThCl,,20H-C,H,-CHO. If, however, the ether is replaced by chloro- 
form, the substitution product, ThCl,(O°C,H,-CHO),, is formed as 
a canary-yellow, crystalline precipitate, which is very hygroscopic. 
Thorium chloride heated with three molecules of methyl] salicylate 
in ethereal suspension yields an additive compound, 

ThCl,,OH-C,H,-CO.Me, 
in fine, white needles; if chloroform, benzene, or xylene is substi- 
tuted for ether, three substitution products are obtained, depending 
on the amount of ester employed, (1) with 2 molecules of ester in 
chloroform the compound ThCl,*O-C,H,-CO,Me is formed in fine, 
white needles; (2) with 4 molecules of ester in benzene the com- 
pound ThCl,(O-C,;H,-CO,Me), is formed in white needles; (3) with 
6 molecules of ester in xylene a faintly yellow substance, 
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ThCl(O-C,H,-CO,Me),, is obtained, which on washing with light 
petroleum becomes white. J. F. 8. 


Ethylene Chlorohydrin and £’-Dichloroethyl Sulphide. 
M. Gompere (J. Amer. Chem. Soc., 1919, 41, 1414—1431).—An 
account of work done under the auspices of the American Bureau 
of Mines, War Gas Investigations. Many of the conclusions are 
already well known, but they may be summarised as follows. 

I. Preparation of Ethylene Chlorohydrin—In analogy to the 
reactions between bromine water and ethylene discussed by Read 
and Williams (T., 1917, 111, 240), the author expected that the 
controlling factors would be the velocities of the reactions between 
ethylene and chlorine or hypochlorous acid, and actually found 
that by passing the two gases into water, keeping ethylene in slight 
excess, a concentration of 6—8% of chlorohydrin is reached before 
an appreciable amount of dichloride is formed. Up to this point 
the gases are absorbed rapidly at 10—12° (about 20—25 litres of 
each per hour in the experiments), but thereafter the reaction 
becomes sluggish. With a slow stream of gas, however, concen- 
trations of chlorohydrin as high as 14—15% may be reached, but 
always accompanied by much dichloride. The influence of dissolved 
chlorohydrin, hydrogen chloride, or metallic chlorides on the course 
of the reaction was roughly determined. Chlorohydrin itself is 
rather helpful at the outset, and hydrochloric acid up to 2N- is no 
hindrance to the exclusive production of the chlorohydrin. The 
combined effect, however, is more important, for when both are 
present in N-concentration, the formation of ethylene dichloride 
is favoured. Metallic salts are much more harmful, and conse- 
quently any attempt to neutralise the hydrochloric acid formed 
during the reaction [H,O0+Cl, — HClO+ HCl] does more harm 
than good. Efficient stirring is obviously most important. Alto- 
gether, it is not advisable to aim at more than 8% concentrations 
of chlorohydrin. The refractive index gives a measure of the 
concentration (water, 1:333; chlorohydrin, 1°442). 

II. Concentration and Isolation of the Chlorohydrin.~A 42°5% 
solution of chlorohydrin in water has the constant boiling point 
95°8°. More dilute solutions can therefore be enriched by distilla- 
tion, and entirely freed from hydrochloric acid. The effect of salts 
on the course of the distillation is striking. For example, 9 litres 
of a 7°3% solution were neutralised with lime and distilled, 4 litres 
being collected; this was saturated with salt and distilled again, 
1‘6 litres being collected ; this was saturated with calcium chloride 
and concentrated by distillation to 1 litre, the resulting solution 
containing nearly all the original chlorohydrin, being 64%. The 
subject of “salting out” the chlorohydrin appears to offer many 
interesting problems. Saturation with sodium sulphate at 32—33° 
seems to offer the best results ; the aqueous layer is about 7% chloro- 
hydrin, whilst the separated oil contains about 68% of chlorohydrin 
and only about 0°65 gram of sodium sulphate per 100 c.c. A com- 
bination of distillation, “salting out,’ and extraction with ether, 
benzene, or perhaps ethylene dichloride would be the best scheme 
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for isolating the pure compound. Very little hydrolysis takes 
place during the distillations. 

IIL. Conversion into BB'-Dichlorocihyl Sulphide.—The reaction 
with sodium sulphide proceeds just as well with 20% solutions of 
chlorohydrin as with more concentrated solutions, and only a small 
excess of the salt is required. Concentration being necessary at 
some point, however, it is best to use 40—80% solutions. After the 
reaction, which is completed by warming, the solution is neutralised 
by sulphuri ic acid and evaporated under reduced pressure, when the 
thiodiglycol, S(CH.,-CH,"OH),, may be extracted by alcohol. If the 
isolation of this is not required, however, 70--80% chlorohydrin is 
added to solid sodium sulphide, the product is neutralised by 90% 
sulphuric acid, and then mixed with concentrated hydrochloric acid, 
The salts are filtered and the solution warmed at 60—75° , when the 
“mustard gas” separates as an oil almost dry and free from 
hydrogen chloride, the yield being 90--98%. 

In an, attempt to prepare 88/-dichloroethy! sulphide by the inter- 
action of ethylene dichloride and metallic sulphides, it was soon 
realised that the desired product was more reactive than the parent 
substance, a disulphide, (C,H,).S,, being formed when ‘ mustard 
gas”’ is even left with sodium sulphide solution in the cold. 


J.C. W. 


Superpalite |Trichloromethyl Chloroformate]. H. P. 
Hoop and H. R. Murpocx (J. Physical Chem., 1919, 28, 
498—512).--The preparation, properties, and decomposition of tri- 
chloromethyl chloroformate have been studied. The best method of 
preparation consists in treating methyl alcohol with carbonyl 
chloride and chlorinating the product, methyl chloroformate, in 
bright light with elevation of temperature as the chlorination pro- 
ceeds. Attempts to prepare this compound directly from carbonyl 
chloride, or from carbon dioxide and carbon tetrachloride, failed. 
Trichloromethyl chloroformate is decomposed by charcoal and by 
ferric oxide into carbonyl chloride. When working in sealed tubes 
at constant temperature the reaction can be brought to a standstill 
at any desired point in the presence of iron oxide. Alumina decom- 
poses superpalite into carbon tetrachloride and carbon dioxide. 
Perchlorodimethyl carbonate breaks up on heating into superpalite 
and carbonyl chloride. When methyl chloroformate is chlorinated 
in light at suitable temperatures the products are chloromethy! 
chloroformate (b. p. 107°), dichloromethyl chloroformate (b. p. 
114°), and trichloromethyl chloroformate (b. p. 128°). When 
methyl carbonate is chlorinated, the successive products are mono- 
chloromethyl carbonate, b. p. 138°, dichloromethyl carbonate, b. p. 
178°, and hexachloromethyl carbonate, m. p. sade J. F. S. 


The Catalytic Reduction of Halogenated. Acetic Esters. 
Paut Sapatier and A. Matrtye (Compt. rend., 1919, 169, 
758—761).—The halogenated acetic esters may readily .be reduced 
to the corresponding acetic esters by passing their vapours along 
with hydrogen over reduced nickel at 300°. This method has been 
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successfully applied to ethyl mono-, di-, and tri-chloroacetates and 
ethyl bromoacetate, good yields of ethyl acetate being obtained. In 
the case of the di- and tri-chloroacetates, the removal of the chlorine 
takes place in successive stages. In each case small amounts of 
ethylene and acetaldehyde are obtained, due to secondary decom- 
position of the ethyl acetate. W. G. 


[Preparation of] Acetic Anhydride and Paracetaldehyde 
from Ethylidene Diacetate. J. Korrscurer and M. Bruper (U.S. 
Pat. 1306963)._-A mixture of ethylidene diacetate (400 parts) with 
sulphuric acid (D 1°87) (8 parts) is heated at 70-—80° at a pressure 
of about 100 mm. In two hours 350 parts of a mixture of paracet- 
aldehyde and acetic anhydride distil, and a residue comprising sul- 
phuric acid and 50 parts of unchanged ethylidene diacetate remains 
in the reaction vessel. To this 350 parts of ethylidene diacetate 
may then be added and the reaction continued as before. Distilla- 
tion is facilitated by passing a current of pure or diluted oxygen 
into the mixture. The formation of the tarry by-products obtained 
when higher temperatures are employed in effecting the operation 
at atmospheric pressure is prevented by conducting the reaction in 
a vacuum. CHEMICAL ABSTRACTS. 


[Preparation of; Ethylidene Diacetate. J. Koxrscner and 
M. Beupet (U.S. Pat., 1306964).—-Mercuric oxide (40 parts) is dis- 
solved in acetic acid (800 parts), the temperature raised to 70°, and 
a hot solution of 8-naphthalenesulphonic acid in acetic acid (200 
parts) is added slowly with stirring. A white precipitate of mercuric 
naphthalenesulphonate is formed. Acetylene is passed into this 
mixture at 70°, 200 parts being absorbed during two hours. The 
ethylidene diacetate formed is then separated from the excess of 
acetic acid. According to a modification of the procedure, mercuric 
oxide (40 parts) is dissolved in glacial acetic acid (1000 parts) 
heated at 70°, and into this solution is run a mixture of sulpho- 
acetic acid (26 parts) and acetic acid (100 parts). On passing 
acetylene into the resulting mixture, 230 parts of acetylene are 
absorbed in five hours at 65°. The use of mercuric acetate together 
with aromatic or aliphatic sulphonic acids, instead of mercuric 
sulphate, as catalyst enables the reaction to be carried out at lower 
temperatures without deposition of tarry by-products such as are 
produced when mercuric sulphate is used and the reaction is effected 
at 90°. CHEMICAL ABSTRACTS. 


The Distillation of Sodium Stearate and Oleate under 
Reduced Pressure, and the Origin of Petroleum. Ami 
Picret and Jacques Porox (Helv. Chim. Acta, 1919, 2,501—510). 
—By the distillation of one kilo. of sodium stearate in ten portions, 
under 12—-15 mm., 700 grams of a pasty mass of hydrocarbons are 
obtained, leaving 200 grams of a residue which contains very little 
carbon, or salts of the lower fatty acids, being almost entirely 
sodium carbonate. The distillate consists chiefly of decane, b. p. 
172—-175°, tetradecane, b. p. 235-—-238°, pentadecane, b. p. 
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257—260°, with tetratriacontane, b. p. above 360°, m. p. 73°5°, 
as the main constituent, and obviously the primary product. No 
unsaturated or cyclic hydrocarbons are present. The physical 
properties of the four hydrocarbons agree with the data assigned 
by Mabery to specimens isolated from Pennsylvanian petroleum. 
Dry sodium oleate also gives a 70% yield of oil under these con- 
ditions, but all the fractions are ethylenic. The chief hydro- 
carbons found are nonylene, b. p. 145—148°, decylene, b. p. 
160—163°, D?’0°7630, n 1-4301, undecylene, b. p. 195—198°, and 
tridecylene, b. p. 228—231°, agreeing in physical properties with 
the olefines isolated by Coates and Mabery from American 
petroleum. No naphthenes are present. 

The results therefore confirm Engler’s hypothesis, in so far as the 
open-chain hydrocarbons are concerned, namely, that they originate 
from the fats of marine plants and animals. As the conditions 
of the decompositions now effected are about as mild as they could 
very well be, the absence of any traces of cyclic hydrocarbons, 
especially optically active naphthenes, would strongly suggest a 
totally different origin for such substances in natural petroleum, 


and the authors regard the resins and terpenes as the source. 
J.C. W. 


The Direct Replacement of Glycerol in Fats by Higher 
Polyhydric Alcohols. I. Interaction of Olein and Stearin 
with Mannitol. Arraur Lapworrs and Leonore Kietz PEarson 
(Biochem. J., 1919, 13, 296—-300).—Glycerol can be quantitatively 
replaced by mannitol in fats by heating the fat with mannitol in 
the presence of sodium ethoxide under reduced pressure. An 
almost theoretical yield of glycerol is obtained in the distillate, 
whilst the residue in the distillation flask may be treated so as to 
obtain a synthetic mannitol fat. The maximum yield of glycerol 
is obtained when the proportion is two molecules of fat to three 
of mannitol. The mannitol compounds formed appear to be mix- 
tures of di-oleates (or di-stearates) of mannitan or ‘somannide. 

J. C. D. 


The Walden Inversion. P. Karrer and W. Kaase (Helv. 
Chim. Acta, 1919, 2, 436—454).—Various reactions in the glutaric 
acid series have been studied, with particular reference to the 
measurement of the rotations of the products for light of different 
wave-lengths, from about 656 to 461uu. When the rotations 
for sodium light only are examined, a fairly regular, but meaning- 
less, fluctuation from d- to /- is observed, but when the rotation- 
dispersion curves are considered, a completelv different conception 
of the changes may be formed. Thus, of all the following com- 
pounds, formed in the order named, and given the sign of rotation 
for sodium light, namely, d-glutamic acid, /-a-chloroglutaric acid, 
zinc d-a-hydroxyglutarate, /-a-hydroxyglutaric acid, d-butyrolactone- 
y-carboxylic acid, and also the ethyl /-pyroglutamate formed from 
the initial acid and the d-silver salt of the butyrolactone-y-carb- 
oxylic acid obtained from the /-chloroglutaric acid, the only product 
which gives higher negative rotations the shorter the wave-length, 
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is the a-chloroglutaric acid. All the others give rotation-dispersion 
curves which tend to rise to highest points in the positive field. 
It appears, therefore, that only in the replacements of the amino- 
group by halogen, and this by hydroxyl, are there any changes in 
configuration, which is, of course, plausible, for these are the only 
changes directly affecting the asymmetric carbon atom. The 
authors go so far as to suggest that the symbol d- should be given 
to those compounds which tend to give positive maxima for their 
rotations, and /- to those which give negative maxima. 

To a certain extent, the results and views expressed agree with 

those of Clough (T., 1918, 113, 526). In one particular, however, 
there is contradiction. Clough states that phosphorus penta- 
chloride and thionyl chloride produce from a-hydroxy-aliphatic 
acids chloro-acids of the same configuration, whereas nitrosyl 
chloride acting on a-amino-acids gives chloro-acids of opposite sign, 
and the exchange of halogen by hydroxyl, with silver oxide, is 
accompanied by another change of sign. If both statements are 
true, a /-chloro-acid should give a d-hydroxy-acid, and this a 
d-chloro-acid, but in the present case it is found that La-chloro- 
glutaric acid may be converted into the d-hydroxy-acid and this 
reconverted into the /-a-chloro-acid by phosphorus pentachloride. 
, Similar regularities in their rotation-dispersion curves are shown 
by aspartic acid and its derivatives. The rotations of the so-called 
Laspartie acid, its ester and the so-called /-malic acid obtained 
indirectly from it tend to a positive maximum, whereas the /-chloro- 
succinic acid intermediate between the aspartic and malic acids 
tends to a negative maximum. Therefore, /-aspartic and /-malic 
acids should be called d-acids. The rotation of malic acid is difficult 
to judge, for it depends so much on concentration. The authors 
have chosen 25% solutions as the maximum concentration for which 
the curve is norma!, but it is obvious that if the direction of the 
rotation-dispersion curve is to he a test of the configuration, the 
conditions of solvent, concentration, and temperature must be so 
chosen that the curve is as characteristic as possible for the com- 
pound under examination. 

The following table gives the specific rotations at 14° for the 


Substance. C. D. Hg. F. 
New designation 656-3 589-3 546-3 486: Luu 
d-Glutamic acid ..............000 +8-05° +10-52° +12-96° -+17-53° 
Ethyl d-pyroglutamate ......... — 3-40 — 2-68 —1-59 +1-99 
l-2-Chloroglutaric acid ......... — 18-26 — 22°67 — 26-81 — 34-67 
d-a-Hydroxyglutaric acid ...... — 2-00 —1:34 — 0-67 +0-67 
Silver d-butyrolactone-y-carb- 
CI oinetshhasessnsoeuenndes +.5-67 + 8-59 -+-9-14 -+-13-16 
*d-Butyrolactone-y-carboxylic 
acid +1-11 +2-14 + 2-83 + 3-66 

+ — 0-33 -+. 2-67 +3-33 +417 

tZine d-a- ,-hydroxyglutarate. re rer +4-24 -- 6-65 +8-24 -- 

&d- Aspartic acid.........ccsesscecceee — 3-54 — 2-48 — 2-13 
Ethyl d-aspartate ............0+ -+0-98 4+-1-73 -+ 2-25 -+3-38 
1-Chlorosuccinic acid ..........++ — 15-04 — 18-92 — 22-96 — 30-90 

* From zine «-hydroxyglutarate. + From the silver salt. 


t At 16°. § In dil. NaOH (3 mol.). 
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rincipal lines; for others, and for the curves, the original should 
consulted. 
J.C, W. 


Bile Acids. V. The Reduction of Dehydrocholic and 
Dehydrodeoxycholic Acids. Heinrich WieLtanp and Enrica 
Boerscu (Zeitsch. physiol. Chem., 1919, 106, 190—201).—Dehydro- 
isodeoxycholic acid (B-diketocholanic acid), Cy,Hsg0,, was prepared 
as its ethyl ester by reducing an alcoholic solution of dehydrocholic 
acid with granulated zinc and hydrochloric acid in presence of 
mercuric chloride; it crystallises in colourless needles, m. p. 177°; 
the ethyl ester forms lustrous needles, m. p. 152°5°. 

Cholanic acid, C,,H,,0,, is obtained from dehydrocholic acid by 
boiling with zinc amalgam and concentrated hydrochloric acid for 
twelve hours, and then passing hydrogen chloride into the boiling 
solution for ten hours. The ethy/ ester crystallises in shining frag- 
ments, m. p. 93—94°, [a]'} +20°97°. The acid forms voluminous 
clusters of needles, m. p. 163—164°, [a]i} + 21°74° in chloroform 
solution. 

a-Ketocholanic acid, Co4Hs,03, is obtained as the ethyl ester, by 
reducing an alcoholic solution of dehydrodeoxycholic acid with 
zinc amalgam and concentrated hydrochloric acid. The ethyl ester 
forms colourless needles, m. p. 95°; the acid crystallises in broad, 
colourless leaves, m. p. 183°. 

Hydroxyketocholanie acid, C,,H;,0;, also obtainable by reduc- 
tion of dehydrodeoxycholic acid, forms soft, lustrous needles, 


m. p. 161°; the ethyl ester forms lustrous prisms, m. p. 133°. 
S. 8. Z. 


The Oxidation of Organic Compounds with Alkaline 
Potassium Permanganate. I. The Oxidation of Acetalde- 
hyde. II. The Oxidation of Ethylene Glycol, Glycoll- 
aldehyde, Glyoxal, Glycollic Acid, and Glyoxylic Acid. 
Witu1aM Lioyp Evans and Homer Apxins (J. Amer. Chem. Soc., 
1919, 41, 1385—1414. Compare this vol., i, 514).—I. A solution 
of potassium permanganate, containing 15 grams per litre and 
various proportions of potassium hydroxide, was reduced by a 
2-molar solution of acetaldehyde at 25°, 50°, and 75°, the quantity 
of aldehyde being recorded, and also the weights of the various 
oxidation products. The results are tabulated and reproduced by 
curves. Within certain limits, the quantity of acetic acid produced 
is a function of the concentration of potassium hydroxide. When 
plotted on logarithmic paper, the concentrations fall on a straight 
line, from which the equation log Y=log B—alogX may be 
deduced, where ¥ =the number of grams of acetic acid produced 
by the oxidation of 0°1 gram.-mol. of acetaldehyde at a concentra- 
tion of X grams of potassium hydroxide per litre and a=the 
tangent of the angle which the line makes with the X axis. The 
limits are as follows: at 25°, 1°95 to 90 grams; at 50°, 1°3 to 32°5 
grams; at 75°, 0°85 to 18-5 grams. Below the smaller values, the 
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oxidation to acetic acid is quantitative; above the higher values, 
the concentration of alkali has no influence on the yield of acetic 
acid. Within these limits, the yield of acetic acid decreases with 
increasing alkalinity and rise of temperature. The other oxida- 
tion products are oxalic acid and carbon dioxide. These increase 
with rise of temperature and alkalinity, but again there are limits 
above which the concentration of alkali is immaterial. The most 
instructive reproduction of the yields of these products is given in 
curves connecting the alkali concentrations with the weights of 
oxalic acid or carbon dioxide which would be produced if 0:1 molar 
quantities of acetaldehyde or an intermediate compound were 
oxidised to oxalic acid and carbon dioxide in the ratio in which 
they are produced in the particular experiment. For example, if 
in a given experiment 1 gram of oxalic acid and 1 gram of carbon 
dioxide were produced, the acetaldehyde equivalent would be 0°49 
and 0°50 gram respectively. Then, if a total of 0°99 gram of acet- 
aldehyde produces 1 gram of oxalic acid, 4°4 grams (0°1 mol.) 
would yield 4°44 grams. The ratio of oxalic acid to carbon dioxide 
rises with increase of temperature and alkalinity, but the curves 
connecting alkali concentrations with the above quantities are 
straight lines if plotted on logarithmic paper. That is, the weight 
of substance converted into oxalic acid or carbon dioxide compared 
with the total amount converted into oxalic acid plus carbon dioxide 
is a simple function of the alkali concentration. In other words, the 
alkali acts in the same general way on the precursor of these pro- 
ducts as it does on the acetaldehyde from which the acetic acid is 
formed. 

II. The oxidation of ethylene glycol, glycollaldehyde, glyoxal, 
glycollic acid, and glyoxylic acid was studied at 50° in the same 
manner. Ethylene glycol yields carbon dioxide and oxalic acid; 
with less than 0°5 gram of potassium hydroxide per litre, the sole 
product appears to be carbon dioxide, then up to 3 grams per litre 
the yield of carbon dioxide falls and that of oxalic acid rises 
uniformly, after which the concentration of alkali has no influence 
on the ratio between the two products. Glycollaldehyde also pro- 
duces carbon dioxide in falling amounts and oxalic acid in increas- 
ing quantities, but the yields are logarithmic functions of the alkali 
concentration. Glyoxal behaves more like ethylene glycol; the 
yields are linear functions of the alkali concentrations up to 45°5 
grams potassium hydroxide per litre, when further alkali is without 
effect on the yields, that of oxalic acid being 76°7%. Glycollic acid 
yields the same proportions of oxalic acid and carbon dioxide re- 
gardless of whether the initial concentration of potassium hydroxide 
is 0°68 or 48 grams per litre. Glyoxylic acid corresponds with gly- 
collaldehyde; the yields are logarithmic functions of the alkali 
concentrations. 

The curves connecting the yields of oxalic acid and carbon. 
dioxide at 50° with alkali concentrations are absolutely identical 
in the cases of acetaldehyde and glycollaldehyde. It is therefore 
highly probable that glycollaldehyde is an intermediate product in 
the oxidation of acetaldehyde by alkaline permanganate, and the 
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whole scheme for the oxidation of these compounds with two 
carbon atoms may be written thus: 


CH,CH,-OH —> CH,-CHO —> CH,-CO,H 
v 
CH,:CH-OH —> OH-CH,-CHO 
Y 
OH-CH,-CH,-OH —> OH-CH,-CO,H 


t 


Y 
CHO-CHO ———{ 


Y 
CHO-CO,H —> CO,+H,0,0, 
J.C. W. 


The Stabilisation of Acraldehyde. I. The Methods of 
Spontaneous Alteration of Acraldehyde. Cnarvtes Movurev 
and CuarLes Durratsse (Compt. rend., 1919, 169, 621—626).— 
Acraldehyde, when kept, undergoes spontaneous change in one of 
two directions, giving either an insoluble resin, disacryl, or a 
soluble resin. The velocity of change into the insoluble resin is 
accelerated by the presence of impurities, by rise in temperature, 
or by an increase in the intensity of illumination. The cause of the 
fracture of glass vessels in which this change occurs is shown to be 
purely physical. 

The second change into a soluble resin is accelerated by the 
presence of a free base, metallic salts, or certain compounds, such 
as hydrogen sulphide, the chlorides of arsenic, antimony, bismuth, 
or tin, and nitrogenous organic substances. Rise in temperature 
also accelerates the change. 

These two different methods of spontaneous alteration of 
acraldehyde cannot, apparently, proceed simultaneously in the same 
sample, although in some cases one change may proceed for a time 
and then be replaced by the other. W. G. 


The Stabilisation of Acraldehyde. II. Empirical Process 
of Stabilisation. Cnaries Moureu and Apoitpue Lepape (Compt. 
rend., 1919, 169, 705—708. Compare Moureu and Dufraisse, pre- 
ceding abstract).—The process of stabilisation recommended is to 
shake the crude acraldehyde, prepared by the dehydration of 
glycerol, with 10% of its weight of dry sodium hydrogen carbonate. 
The product thus obtained is stable for a long time if it is kept 
in the absence of air, not exposed to sunlight, and at a tempera- 
ture not exceeding 30°. The crude acraldehyde contains certain 
impurities which tend to prevent its conversion into insoluble 
resin, whilst other impurities accelerate its conversion into soluble 


resin. W. G. 


Preparation of Anhydrous Dextrose Sodium Iodide. 
Jowuann A. Wirine (D.R.-P. 312643; from Chem. Zentr., 1919, 
iv, 147).—Anhydrous dextrose and anhydrous sodium iodide, in 
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the proportion of at least two molecules of the former to one mole- 
cule of the latter, are mixed as intimately as possible, and the 
mixture is melted or moistened with strong alcohol and dried at 
100—115°. In either case, the proportion of two molecules of 
dextrose may be exceeded, whereby the mass becomes more easily 
melted or pulverised. The double compound, (C,H,.O,)o,Nal, 
exists in the anhydrous and hydrated states (+H,O). In the 
former condition it is not hygroscopic, whilst in the latter state it 
is as hygroscopic as sodium iodide. The yield of the anhydrous 
substance is quantitative, whilst that obtained in accordance with 
D.R.-P. 196605 (A., 1908, i, 765) is considerably smaller. 
H. W. 


Solubility of Lactose. Action of Acids and Alkalis on 
Lactose. E. Saitiarp (Chim. et Ind., 1919, 2, 1035—1036).—The 
solubility of lactose at various temperatures was found to be as 
follows, the solubility of sucrose under the same conditions below 
given for comparison: 

Kilo. of sugar per 1 kilo. of water, 


Anhydrous 
Temperature. Lactose. Sucrose. 
21-5° 0-20 2-06 
28-0 0-24 2-16 
38-0 0 307 2-34 
48-0 0-421 2-55 
57-0 0-56 2-78 
65-0 0-77 3-03 


Lactose is hydrolysed completely in ninety minutes when heated 
at 90° with 10% hydrochloric acid, but is not appreciably attacked 
by 10% acetic acid. When lactose is heated at 90° with 1% sodium 
hydroxide solution, about 64% of the alkali is neutralised and 85% 
of the sugar destroyed within two hours. W. FP. &. 


Predominating Influence of the Degree of Dispersion of 
Starch Solutions on the so-called Starch Coagulation. 
HerMann Sauuincer (Kolloid Zeitsch., 1919, 25, 79—81).—The 
coagulation of solutions of soluble starch by means of ptyalin (from 
human saliva) has been investigated. It is shown that the coagu- 
lation takes place sooner the larger the quantity of ptyalin added, 
and that the amount of coagulated starch decreases, whilst the 
quantity of maltose formed increases with the amount of ptyalin 
added. A similar starch solution heated to 110° under a pressure 
of 1°5 atms. before treatment was coagulated much more slowly, 
gave about a quarter as much coagulum, but rather more maltose, 
than the unheated starch. The experiments show the influence of 
the dispersity on the coagulation, and they also confirm the view 
of Lintner that it is unnecessary to assume the presence of an 
enzyme amylocoagulase in malt extract which is capable of affecting 
the coagulation of starch. The coagulation is brought about by 
the conversion of the protecting colloid, the starch sol, into sugar, 
which thereby causes the starch gel to coagulate. J. F. S. 

aa* 2 
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Synthesis of Polypeptides of which Cystine forms a 
Constituent. E. AsperHALpEN and Hans Spinner (Zeitsch. 
physiol, Chem., 1919, 106, 296—309).—The following polypeptides 
have been synthesised : 

Dichloroacetyl-l-cystine crystallises from ethyl acetate in clusters 
of fan-shaped prisms, m. p. 137—-139°, or from water in silky 
spheres of long needles with one molecule of water, m. p. 96—98°. 
It shows weak mutarotation. 

Diglycyl-l-cystine, a white, amorphous powder, decomposes at 
200°, and has [a] —111°4° to —116°54° in aqueous solution. 

Di-a-bromo-d-isohexoyldiglycyl-l-cystine is a yellowish-white pow- 
der, and in alcoholic solution has [a]'} —8°37° to — 182°. 

Di-l-leucyldiglycyl-cystine turns brown at 220°, and in aqueous 
solution has [a] —78-6° to —80°99°. 

Dichloroacetyldi-\-lencyldiglycyl-l-cystine is a light yellow 
powder, and in alcoholic solution has [a],, —32°8° to —42°85°. 

Diglycyldi-\-leucyldiglycyl-\-cystine, a light yellow powder, has 
in aqueous solution [a]?? —81-78°. 

Dibromo-d-isohexoy!diglycyldi-\eucyldighycyl-\-cystine forms a 
yellow powder. 

The action of alcoholic-aqueous ammonia and of alcoholic 
ammonia on dichloroacetyl-/-cystine is described. 8. 8. Z. 


Bile Acids. IV. The Synthesis of Glycodeoxycholic and 
Taurodeoxycholic Acids. Heinrich Wietanp [with FRrt. 
HeEpwWIG STENDER | (Zeitsch. physiol. Chem., 1919, 106, 181-—190. 
Compare A., 1916, i, 710).—Deorycholic acid hydrazide, CyyHyO,No, 
prepared from the acid deoxycholic ester and hydrazine hydrate, 
forms colourless needles, m. p. 208°. The hydrazide was then 
converted into the amorphous azide by treating it with hydro- 
chloric acid and sodium nitrite. From the azide, g/ycodeorycholic 
acid was synthesised by a modification of the method which Bondi 
and Miiller used in the preparation of glycocholic acid; it forms 
colourless needles, m. p. 187—188° (decomp.), and contains one 
molecule of water, which is lost on heating at 150° in a vacuum. 

Taurodeorycholic acid, C,H 0.°>CO-NH-CH,°CH,°SO.H, was 
prepared from deoxycholic acid azide in the form of colourless, 
hygroscopic, prismatic needles grouped in rosettes, m. p. 175—200°, 
not sharp. 

Attempts to prepare glycocholeic and taurocholeic acids by com- 
bining the conjugated deoxycholic acids with stearic acid failed. 
The nature and origin of the glycocholeic and taurocholeic acids 
prepared from the bile are discussed. 8S. S. Z. 


Crystallography of some Platinithiocyanates of Organic 
Bases. E. Quercian (Riv. Min. Crist. Ital., 1915, 44, 17—25).— 
The guanidine salt is trigonal, the piperidine salt hexagonal- 
pyramidal, and the diacetoneamine salt monoclinic. Complete 
erystallographic data are given. CuemicaL ABSTRACTS. 
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Oxidation Potential of Ferri-Ferrocyanide Solution. I. M. 
Kottnorr (Chem. Weekblad, 1919, 16, 1406—1415).—The 
influence of the hydrogen ions on the oxidation potential of solu- 
tions of potassium ferri-ferrocyanide has been investigated by the 
author. A considerable increase of potential was obtained by the 
addition of even 0°012N-hydrogen chloride, and, taking the average 
for various determinations with different concentrations of hydro- 
chloric acid, it was found that «=0°416—0-0577 log (HCl)***._ The 
influence of the acid is explained by the fact that the third and 
fourth dissociation constants of hydroferrocyanic acid are compara- 
tively small, whilst hydroferricyanic acid is a strong acid. The 
concentration of the ferrocyanide ions thus becomes much lower on 
acidifying. The fourth dissociation constant of hydroferrocyanic 
acid is about 5 x 10-4. 

The author found no difference in the physical properties (except 
the colour) of solutions of a- and 8-potassium ferrocyanide. 


References to the results of other investigators are given. 
W. J. W. 


Ethanoltrialkylarsonium Hydroxides. M. Guecenueim and 
E. Hue (U.S. Pat. 1308413).—Trimethyl-8-bromoethylarsonium 
bromide, prisms, m. p. 239°, is prepared by heating 5 parts of tri- 
methylarsine and 7°5 parts of ethylene dibromide for three hours at 
about 100°. Three parts of this product may be hydrolysed by heat- 
ing with 10 parts of water at 180° for four hours. Ethanoltri- 
methylarsonium [trimethyl-8-hydroxyethylarsonium| bromide, 

HO-CH,°CH,°AsMe,Br, 

thus formed, is converted into the free base by the action of silver 
oxide. $-Bromotetraethylarsonium bromide, prismatic crystals, 
m. p. 225°, may be obtained similarly from triethylarsine. The 
product may be hydrolysed to form f$-hydroxytetraethylarsonium 
bromide, and the latter can be converted into the free base by the 
action of silver oxide. Trimethyl-8-hydroxyethylarsonium hydr- 
oxide is a syrup which. partly crystallises and has an odour like 
that of trimethylarsine. It is readily soluble in water or alcohol, 
and forms a crystalline chloride, m. p. 220°, which is soluble in 
alcohol. CHEMICAL ABSTRACTS. 


Ethanoltrialkylarsonium Compounds. M. GuecEnHEim and 
E. Hue (U.S. Pat. 1308414).-—-Eighteen parts of trimethylarsine 
and 20 parts of ethylene chlorohydrin are heated together at 
120—125° for four hours. The product, which is partly solidified, 
is dissolved in alcohol, and, after concentration of the solution, 
ether is added to precipitate ethanoltrimethylarsonium [trimethyl- 
B-hydroxyethylarsonium| chloride, OH*C,H,;AsMe,Cl, which may 
be converted into the hydroxide by the action of silver oxide. 
Ethylene bromohydrin may be used instead of the chlorohydrin in 
effecting the reaction. Triethylarsine, when used as starting 
material, yields similar products, containing ethyl instead of 
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methyl. The ethanoltrialkylarsonium hydroxides and their salts 
are stated to possess valuable therapeutic properties. 
CHEMICAL ABSTRACTS, 


Relations between the Constitution and the Physical 
Properties of the Hydrocarbons of the Benzene Series. 
K. von Auwers (Annalen, 1919, 419,92—120. Compare A., 1916, 
i, 130).—Examination of the physical constants of twenty-four 
hydrocarbons has shown that the compounds with ortho-side-chains 
occupy a peculiar position; whilst the density and refractive index 
are higher than those of their isomerides, the exaltations of refrac- 
tive and dispersive power are lower. In general, the boiling points 
of ortho-derivatives are higher than those of the isomeric hydro- 
carbons, although the differences are frequently small. The 
differences between the constants of ortho- and vicinal derivatives 
and those of their isomerides are much greater than the small dis- 
crepancies observed between different specimens of the same sub- 
stance as far as carefully purified material and accurate observa- 
tion are concerned. The influences of constitution on the refrac- 
tive and dispersive powers of position isomeric aromatic hydro- 
carbons can only be detected with certainty in the cases of sub- 
stances with neighbouring side-chains ; the differences caused in the 
meta- and para-series lie within the limits of experimental error. 

The methods chiefly used in the preparation of the hydrocarbons 
are the Fittig- synthesis, the elimination of amino-groups from the 
corresponding amines by Friedlinder’s method, and the reduction 
of suitable ketones with amalgamated zine and hydrochloric acid 
according to Clemmensen. The a constants are recorded. 

Benzene has b. p. 80°, Dj’ 08867, Dj 0°880, n* 1-50119, 
mi 1°50565, ni?" I 51817, n° 2]. 52867, n® 15022. Toluene has b. p. 
109—110°, Di Bs 8684, D? 0866, n® 1-49365, n™* 1-49782, 
np” 1:50967, 151970, nz 1-4962. Ethylbenzene has b. p. 
135—136°, pe "08708, D? 0°866, ni*° 1-49423, nj* 149828, n}!° 
150953, n)*° 151904, nP 1° 4960. Propylbenzene has b. p. 158—159°, 
DP” 0°8681, DP? 0°862, n?” 1:49176, nF” 149549, n?” ey 

nee 151533, n2 14920. isoPropylbenzene has b. p. 152°8—153- 4°, 
Des 0-8662, D” 0-864, mi** 1:49063, mi** 1:49441, nj" 1.50539) 

ni * 151466, nz 14930. 

"For o- xylene the following data are given: I. Commercial specimen 
rectified over sodium, b. p. 142 —142: 5°, Di* 08798, D? 0-878, 
nm 1:50090, ni7* 150491, mi* 1:51668, ni 152659, n® 1-5040. 
II. Specimen from o-iodotoluene, methyl iodide, and sodium in warm 
ethereal solution: b. p. 142°, Dj®' 08825, D? 0-879, ni? 1:50248, 
mn)? 150664, nif’ 1-51846, ni®? 152838, ni 1°5049. ITI. Specimen 
from pure o-3-xylidine through the diazo-compound: b. p. 
142—143°, Di* 0°8837, D7? 0-880, m}°* 1:50368, nj>* 1:50777, 
ni? 151960, ni’ 1:52958, n® 1:5057. m-Xylene, prepared from 
m-xylylic acid, has b. p. 135—136°, Dj’* 0°8666, Di” 0°8667, D? 0-864, 
ni * 1:49429, ni"? 1-49830, n}7? 151007, 2!" 151997, nP 1°4970, whilst 
when prepared from m-xylidine it has b. p. 137:5°, D}'* 0°8686, 
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D? 0-865, ny** 1°49548, ni 1:49962, ni” 151128, n** 1:52112, nP 
14973, For p-xylene the following constants are recorded: I. 
Museum specimen, b. p. 135—136°, Dj* 08627, Dji"* 0°8625, 
D? 0-861, m)7° 1:49273, niy° 1:49682, n¥° 1:50849, n° 1-51841, 
n% 1:4957. II. Kahlbaum’s product distilled over sodium, b. p. 
136—137°, Dj*' 0°8659, Di** 0°8658, D? 0-863, ni®* 1-49357, niP* 
1:49760, n}?* 150925, n°" 1:51907, np 14959. III. Specimen from 
p-dibromobenzene, b. p. 135—136°, Di’? 0:8624, D? 0-859, ny** 
149335, ni* 1:49734, nif* 1°50912, ni? 151902, nP 14956. 

o-Methylethylbenzene has b. p. 164-°8—165°, Di’? 0°8841, D? 0-881, 
mv? 150213, np? 150611, ne? 151745, nw? 152693, nP 1-5042. 
m-Methylethylbenzene has b. p. 161-5—162°5°, D}7* 0°8690, D?’ 0-867, 
m® 1°49456, np* 1:49849, mi’ 1:50973, ni™* 1:51920, np 1:4975. 
p-Methylethylbenzene (from p-bromotoluene) has b. p. 161—162°, 
D?* 0°8601, D?* 0°8597, Dj 0°862, n®* 1:48921, nF* 1:49303, 
n¥* 150417, n?* 151353, nZ 1-4943, whilst when prepared from 
p-tolyl methyl ketone it has b. p. 161—162°, Dj}*' 08687, 
=f 0°8685), D7 0°863, ni 1:49588, np 1:50004, nis 1°51136, 

* 152116, 21-4971. 

"0- Methylpropylbenzene has b. p. 184°, Di)” 0:8770, D? 0°874, 

ny? 1:49765, np” 150139, ny? 151218, nl” 152125, nf 1°4995., 
<item, has b. p. 181°5—182°5°, Diy 08648, 
D? 0°862, ni" 1°49262, nif 1°49640, n¥ 1-50738, 27 1°51646, np 1°4951 
p-Methylpropylbenzene has b. p. 182—183°, Di’* 0:8642, D7? 0-861, 
ni”* 149371, nip? 149749, n3* 1-50863, 2)?* 151804, ni} 1°4954. 

o- Methylisopropylbenzene (0-cy mene) has b. p. 175—176°, 
Di*” 0°8789, D? 0°876, ni" 1:49826, ni" 150206, nf” 1:51290, 
nies 1°52185, nz 15003. m-Methylisopropylbenzene has b. p. 175°, 
Di 0-8628, D? 0-860, nl” 149016, n¥ 1-49385, nie 150452, 
nis 1- 51336, n® 1:4925. p-Methylisopropylbenzene, from toluene, 
inated bromide, and aluminium chloride, has b. p. 175—176°, 
D?° 0:8631, D? 0°859, n}’ 149105, nj} 1°49474, vn}? 150537, n?° 151449, 
n} 1:4925; the physical constants are also recorded for specimens 
obtained commercially, from camphor and phosphoric oxide, from 
a-terpineol by Wallach’s method, and from 1-methyl-4-88-dichloro- 
tsopropylbenzene by reduction with sodium and alcohol. 

p-Diethylbenzene has b. p. 183°, Di** 0-8678 (Di** 00-8679), D?? 0-865, 
mi? 149499, niv* 149897, n¥’* 1:50993, ni? 1:51924, np 1:4973. 
Hemimellithene has b. p. 17 pire on. mm., Di’ 0-8949, D? 0° 895, 
ni? 1-50930, ni?™ 1°51335, ni?” 1°52503, nis 153483, n? 1°5132. 
y-Cumene has b. p. 168-7-169-2°, D?* 0-8794, D? 0°876, nis? 150259, 
my” 1°50672, niP* 151841, m)°* 152816, ni 15046. Mesitylene has 
b. p. 165—166°, Di’ 0°8646, D? 0°862, 217° 1°49403, nv” 149804, 
nis” 150936, ni? 1-51891, n> 14967. 

1:2:3:4-Tetramethylbenzene has b. p. 203-—204°, Dj’ 0°9044, 
Di 0-901, 3° 151621, iy 1:52031, ni 153192, ni 1-54189, np 11-5185. 
1:2:5-Trimethyl-4-ethylbenzene has b. p. 211°, D)® 0°8866, 
(DY 0°8867), D? 0°883, ni?” 150654, nj? 151047, n¥” 152163, 
ny? 153112, np 15086. 1:3: 5-Trimethyl-2-ethylbenzene has b. p. 
wo atl mm., Di** 08885, D? 0°886, 2\°" 150875, ny” 151274, 

” 152416, ni" 153376, ny 15111. H. W. 
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Pyro-condensations in the Aromatic Series. Hans Meyer 
and Atice Hormann (Monatsh., 1916, 37, 681—722).—The first of 
three papers on this subject, the second having already been 
reviewed in A., 1917, i, 641, and the third in A., 1918, i, 66. The 
object of the initial investigation was to study the products formed 
by the decomposition of the vapours of non-halogenated aromatic 
compounds at the lowest possible temperatures, the method being 
similar to that described in a series of papers by Léb (1901—1905). 

Benzene begins to decompose into dipheny! at 650° (compare 
Smith and Lewcock, T., 1912, 101, 1453). 

When kept for a few hours at a dull red heat, toluene vapour 
gives almost exclusively dibenzyl, the product which is formed 
when toluene is oxidised with potassium persulphate in the cold 
(Moritz and Wolffenstein, A., 1899, i, 424). At a bright red heat, 
however, hydrogen is also lost from the nucleus. The hydrocarbons 
which may be frozen out from the mixture at -—80° include 
dibenzyl, stilbene, and anthracene (see below), whilst a study of 
the oxidation products of the remaining oil reveals the probable 
presence of di-p-tolyl and p-methyldiphenylmethane. 

At a bright red heat, p-xylene readily yields p-dixylyl, 

C,H,Me:CH,°CH,.°C,H,Me, 
m. p. 81—82° (ibid.), but at a higher temperature (yellow heat) 
more oil is produced. The chief by-product is pp/-dimethylstilbene. 

Mesitylene decomposes very smoothly, giving dimesity]. 

Ethylbenzene gives chiefly stilbene and an oily by-product, which 
only yields benzoic acid on oxidation, and therefore contains no 
hydrocarbons with condensed nuclei. The production of stilbene 
may be due to the elimination of methane and the union of the 
:CHPh residues, or to condensation to By-diphenylbutane and loss 
of ethylene. 

Dibenzyl gives stilbene and a very little toluene, with consider- 
able quantities of anthracene, but no trace of phenanthrene. 
Stilbene, however, gives no anthracene or phenanthrene. This 
remarkable difference between dibenzyl and stilbene is explained 
by assuming that the positive methylene groups in the former 
bring the negative benzene nuclei close to the connecting chain, 
whereas the negative ethylene linking in stilbene keeps the nuclei 
at a distance, thus: 


CH, 
i ( 
L | | | and 
Ve 


Several facts support this idea. In the first place, dihydro- 
anthracene, which should be the primary product from dibenzyl, 
passes rapidly into anthracene at a red heat, and p-xylene or 
p-dixylyl gives 2:6-dimethylanthracene at a bright red heat, 
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whereas mesitylene or dimesityl forms no anthracene derivative. 
Similarly, benzylaniline passes so readily into acridine, 


NH 


N 
Ad = OY. 


4 on/ 4 NANNY 


that this pyrogenic method may be employed with advantage in 

the preparation of acridine, whereas benzylideneaniline, 
C,H,;-CH:NPh, 

only yields aniline, benzonitrile, benzene, diphenyl, and such 

products. 

Benzanilide gives a good yield of phenanthridone, m. p. 290°, 
which is reduced to phenanthridine by distillation over zinc dust. 

When diphenylmethane vapour is exposed to the glowing 
platinum spiral for seven hours, the products are benzene, toluene, 
a trace of diphenyl, and small quantities of anthracene, but chiefly 
fluorene, the process ranking as a convenient synthesis of this 
hydrocarbon. It is stated that Carnelley’s “y-methylenedipheny] ” 
is only fluorene, and his “d-methylenediphenyl” is most probably 
anthracene (T., 1880, 37, 708). 

Benzophenone is not easily changed, but the initial products are 
benzene and benzaldehyde. 

Dipheny] ether readily yields diphenylene oxide, m. p. 81°. 

Diphenylamine gives carbazole and some hydrogen cyanide, but 
di-a-naphthylamine loses ammonia and forms naphthalene instead 
of a substituted carbazole. 

Acetanilide reacts mainly according to the equation 

2NHPh:COMe= NHPh-CMe:NPh + MeCO,H. 
The bases are extracted from the ethereal solution of the product 
and then submitted to distillation in steam, when small quantities 
of aniline and o-aminoacetophenone (recognised by its jasmine-like 
odour) pass over, leaving a little p-aminoacetophenone and the 
diphenylethenylamidine behind. 

Naphthalene decomposes into B8-dinaphthyl at a dull red heat, 
but as the temperature is raised more and more aa-dinaphthyl is 
formed. The so-called af8-dinaphthyl (Smith, T., 1877, 32, 559; 
Wegscheider, A., 1891, 216) is probably impure aa-dinaphthyl. 

Diphenyl gives 4:4/-diphenyldiphenyl, C,H,;*C,H,°C,H,°C,H,, 
m. p. 310°. 0-0/-Ditolyl, from o-iodotoluene by heating with 
copper at 250°, reacts rapidly at the glowing spiral to form phen- 
anthrene, which gpparently gives diphenanthryl when the heating 
is continued. Anthracene gives 5:5/-dianthryl, but anthraquinone 
residues link up in the 2: 2/-positions. 

Weger reported the production of naphthalene by the passage 
of cyclopentadiene vapours through a red-hot tube (Zeitsch. angew. 
Chem., 1909, 22, 344), but this must have been due to the total 
disruption of the molecule and rebuilding from the ethylene and 
acetylene produced. Under the present conditions, no naphthalene 
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could be found, the products being partly evil-smelling oils and 
partly soluble or insoluble, but amorphous, solids. 

The so-called “ Crackene” [with Pau. R. von LENDENFELD].— 
Klaudy and Fink (A., 1900, i, 284) isolated “crackene” from the 
so-called red pitch formed in the “ cracking” of oils, and suggested 
that it might be identical with “ benzerythrene,” since proved to be 
the above 4:4/-diphenyldiphenyl, but certainly not with picene. The 
present authors were struck with the fact that various fractions of 
the hydrocarbon varied slightly in colour. By treatment with a 
small quantity of bromine in warm chloroform, followed by 
repeated crystallisations from boiling xylene, they have suceeeded 
in removing a coloured impurity and establishing the substance as 
picene. Picene may be characterised by conversion into picene- 
quinone, and formation from this of picenequinoraline (1), micro- 
scopic, yellow needles, by condensation with o-phenylenediamine. 
Picenequinone also forms a yellowish-brown diacetyl derivative 
(II), which may be hydrolysed to a dark dihydroxy-derivative. 
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The acetylation is therefore accompanied by reduction. Picene 
and benzerythrene are said to dissolve in concentrated sulphuric 
acid with green colour. The pure hydrocarbons really give colour- 
less solutions, picene exhibiting pale blue fluorescence. 


J.C. W. 


The cycloPropane Series. VII. Nitrocyclopropanes. E. P. 
Kouter and H. F. Encersrecny (J. Amer. Chem. Soc., 1919, 41, 
1379—1384. Compare this vol., i, 533).—Phenyl styryl ketone con- 
denses with nitromethane to form phenyl y-nitro-8-phenylpropyl 
ketone, which yields two a-bromo-derivatives when treated with 
bromine in chloroform. The principal product has m. p. 100°, and 
is transformed into the isomeride, m. p. 106° (not 86°, as given in 
A., 1916, i, 404), by crystallising from an alcoholic solution of 
hydrogen bromide. The bromides, 

NO,°CH,*CHPh: -CHBr-CH, -COPh, 
readily — into 3-nitro-1 - benzoyl - 2 - then yleyclopropane, 


NO,: <<. 


ium acetate. The compound crystallises in clusters of stout prisms, 
m. p. 98°, and is changed by the action of hydrogen bromide dis- 
solved in acetic acid into phenyl y-bromo-B-nitro-y-phenylpropyl 
ketone, CHPhBr-CH(NO,):CH,*COPh, which forms colourless 
plates, m. p. 115—116°, and becomes yellow in sunlight. This 


, when treated with an alcoholic solution of potass- 
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ketone is very sensitive. When boiled with methyl alcohol and a 
little ammonium bromide, for example, it changes into 2 : 5-diphenyl- 
furan, and when heated above its m. p. it gives a pale yellow sub- 
stance, plates, m. p. 77°, which is probably 3-bromo-l : 5-diphenyl- 
furan. The cyclopropane derivative reacts most readily with bases, 
but the products are complex mixtures. With sodium methoxide 
solution, under special conditions, it is possible to isolate ad-di- 


phenylbutan-ay-dione, CH.Ph-CO-CH,:COPh. J.C. W. 


Decomposition of Tetranitromethylaniline [2:4 : 6-Tri- 
nitrophenylmethylnitroamine]. Epmunp von Herz (Z. ges. 
Schiess. u. Sprengstoffw., 1919, 14, 155—157; from Chem. Zentr., 
1919, iv, 163).—The author’s previous conclusion that the decom- 
position can be caused by electrolytic processes is confirmed 
by further laboratory experiments. Diazo-compounds similar to 
dinitrobenzoquinonediazide are probably formed, and not azide 


N 
substances, such as O:C,H,(NO, Do<h. It is certain that the reac- 


tions which result in the palette: 8 products affect the benzene 
nucleus exclusively ; the occurrence of ammonia, methylamine, etc., 
is due solely to secondary changes, and has no influence on the 
characteristic transformation of the nucleus. The observed pheno- 
mena are not a specific property of tetryl, but are common to all 
trinitro-derivatives of benzene, such as trinitro-benzene, -toluene, 
-phenol, and -cresol. Decompositions of mercury fulminate in zinc 
capsules covered with an inner cap of copper or brass are probably 
also to be attributed to local electric currents. H. W. 


Proteinogenous Amines. V. The Preparation of 
p-Hydroxyphenylethylamine Hydrochloride (Tyramine 
Hydrochloride). Kart K. Kogsster and Mirron T. Hanke 
(J. Biol. Chem., 1919, 39, 585—592).—Certain improvements 
in the method for the synthesis of p-hydroxyphenylaceto- 
nitrile as given by Pschorr, Wolfes, and Buckow (A., 1900, i, 170) 
are recorded. The reduction of this substance is effected by a 
method which it is claimed is more satisfactory than that employed 
by Barger (T., 1909, 95, 1127). The p-hydroxyphenylacetonitrile 
is dissolved in alcohol agd treated with sodium, and after reduction 
is completed, the solution is rendered acid with hydrochloric acid. 
p-Cresol and p-hydroxyphenylacetic acid may then be removed by 
extraction with ether, after which the solution is rendered strongly 
alkaline and the tyramine is extracted with amyl alcohol. The 
amine may be extracted from the amyl alcohol by shaking with 
dilute hydrochloric acid. Yield, 58% of theoretical. The p-cresol 
and phydroxyphenylacetic acid present in the ethereal extract may 
be separated and isolated by shaking with sodium carbonate solu- 
tion. The ethereal fraction retains the p-cresol, whilst the alkaline 
aqueous solution removes the p-hydroxyphenylacetic acid. J.C. D. 


The Problem of the Physiological Polypeptide Synthesis. 
Emit ABDERHALDEN and Hans Spinner (Zeitsch. physiol. Chem., 
1919, 106, 309—312).—By treating glycine’ with benzaldehyde in 
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absolute alcohol and sodium hydroxide, a condensation product iden- 
tical with the benzylidene compound of isodiphenyloxethylamine is 
obtained in small needles, m. p. 132°. By treating glycine dis- 
solved in sodium hydroxide with benzaldehyde and then oxidising 
with potassium permanganate, benzoic and hippuric acids are 
obtained. 8. S. Z. 


Dialkyldiarylcarbamides. H. Winker (U.S. Pat. 1307570).— 
By conducting the reaction at 80--90°, diphenyldimethylcarbamide 
is prepared by passing carbonyl chloride directly into a mixture of 
methylaniline and dimethylaniline (which may also contain small 
quantities of aniline) without the use of a solvent. Aniline, methyl- 
aniline, and dimethylaniline may be mixed, in the proportions of 
10, 40, and 50 parts respectively, and this mixture treated with 
carbonyl chloride until conversion of the methylaniline into di- 
phenyldimethylcarbamide is completed as indicated by cessation of 
absorption of carbonyl chloride. The reaction mixture is then 
treated with dilute hydrochloric acid for the removal of dimethyl- 
aniline, and the product remaining is washed free from acid with 
water. It may then be further purified by crystallisation from any 
suitable solvent. CuemicaL ABSTRACTS. 


Nitrones and Nitrenes. H. Sraupincer and Kart Mrescuer 
(Helv. Chim. Acta, 1919, 2, 554—582)—In connexion with his 
well-known studies of compounds with “twin bonds,” Staudinger 
now describes several reactions of nitrones and a new class, the 
nitrenes. Nitrones are comparable in structure with the tautomeric 
forms of oximes and with ketens, thus: 

Aldo-, Keto-. 

R‘CH:C:0 R,C:C:0 

R°CH:N:0 R,C:N:O0 

H 
Nitrones ......... R°CH:N:0 R,C:N:O 
R 

and nitrenes are comparable with allenes, thus: allenes, R,C°C:CR,; 
nitrenes, RAC-NCR,. The simple nitrones are produced by the 


R 
alkylation of oximes, or by the action of aldehydes on N-substituted 
hydroxylamines. They are often formulated as cyclic ethers, thus, 


N 
R-CH a although the evidence in favour of the nitrone formula 


(the name was proposed by Pfeiffer, A., 1916, i, 327) has become 
very strong in recent years (compare Forster and Holmes, T., 1908, 
®3, 244; Brady, T., 1914, 105, 2104; Semper and Lichtenstadt, 
A., 1918, i, 437). It is now found that the ‘ keto ’’-nitrones, 
R,C:NR:O, are readily obtained by the action of aliphatic diazo- 
compounds on nitroso-compounds, the reaction being represented 
by the following scheme, although no intermediate products have 

: N ae a 
been isolated: R-NO + RCC > RN<op..N — EN<hp, = 


R,C:NR:O. The presence of two double linkings in these nitrones 
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is revealed by the fact that they combine with diphenylketen in two 
stages, thus: 


Ph,C:NPh:0+Ph,C:CO —> CPhy:NPh<opy, >co (1) 
2 
| +Pngcxco 


-0-- -CO- 
CO< py, NPL< opp, >CPhs (II) 


The nitrenes are formed when the products of the type I are 
heated, carbon dioxide being evolved. They are quite stable com- 
pounds, but capable of many reactions, of which combination with 
diphenylketen is particularly described. 

Experiments with Diphenyldiazomethane.—Nitrosobenzene reacts 
with diphenyldiazomethane (A., 1916, i, 850) in ice-cold benzene to 
form diphenyl-V-phenylnitrone, *CPh,:-NPh:O, which separates in 
pale yellow needles, m. p. 216—217° (decomp.) (Angeli, A., 1911, 
i, 544, gives m. p. 214°). The following reactions are described : 
(1) hydrolysis to benzophenone and p-aminophenol, by boiling with 
dilute sulphuric acid, thus: CPh,;-NPh:0+H,O—> CPh,O+ 
OH:-NHPh —> OH-C,H,-NH,; (2) fission by means of hydroxyl- 
amine or phenylhydrazine, benzophenone-oxime or -phenylhydrazone 
being formed ; (3) reduction to benzophenoneanil by heating with 
iron powder; (4) oxidation to benzophenone and nitrobenzene by 
ozonising and boiling the product with water; (5) decomposition 
on heating, either alone or with benzene at 250°, into benzophenone, 
benzophenoneanil, and nitrosobenzene. The nitrone combines with 
phenylearbimide (1 mol.) in benzene to form a compound, 
Cy-H.50,N>o, m. p. 164—165°, which loses carbon dioxide at 210° 
and is reconverted into the nitrone by boiling with alcohol. The 
reaction with diphenylketen in cold benzene, in an atmosphere of 
carbon dioxide, results in the formation of the above pale yellow 
compound (1), m. p. 181° (carbon dioxide evolved), the second com- 
pound (11), a white, crystalline powder, m. p. 166—168°, being 
formed if the reaction is carried out in boiling benzene. 

Tetraphenyl-N-phenylnitrene, CPh,:NPh:CPh,, is formed by 
heating compound (I) at 190°. It crystallises in small, yellow 
prisms, m. p. 137°, and may be reduced by aluminium amalgam in 
ether to dibenzhydrylaniline, NPh(CHPh,)., which crystallises in 
silvery needles, m. p. 160—161°, is so feebly basic that solutions in 
mineral acids deposit the base on dilution, and may be synthesised 
by heating together benzhydrylaniline, diphenylbromomethane, and 
quinoline. The nitrene combines with diphenylketen to form a 
compound, CyHs,ON, white needles, m. p. 203°5—-204°5°, and with 
hydrogen chloride to give a compound, C3,H,,NCl, m. p. 163°, both 
products yielding the nitrene again when heated. 

[With E. Scutenxer.]— Diphenyldiazomethane reacts with 
p-nitrosotoluene to give diphenyl-N-p-to'y!nitrone, 

CPh,:N(C,H,):0. 
pale yellow needles, m. p. 153° (decomp.), which combines with 
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O- 
diphenylketen to form the compound, CPh,:N(C;H;,) th 
m. p. 161°, this decomposing at 170° into tetraphenyl-N-p-tolyl- 
nitrene, CPh,:N(C;H,):CPh,, yellow crystals, m. p. 118°. 
p-Nitrosodimethylaniline and diphenyldiazomethane produce 
‘Ph,: N-C,H,: 
dipheny!-N-p-dimethylaminophenylnitrone, i i en , as 


a pale yellowish-green powder, m. p. 186—187° (decomp.). This 
gives a yellowish-green compound, C,H ,0,N., with diphenylketen, 
which decomposes at 169° into tetraphenyl-N-p-dimethylamino- 
phenylnitrene, CPh,:N(C,H,-NMe,):CPh,, orange-yellow crystals, 
m. p. 155°. 

Experiments with other Diazo-compounds. — Diphenylenediazo- 
methane (ihid.) and nitrosobenzene produce diphenylene-N-phenyl- 
nitrone, p> O:NPh:0, long, ,dark yellow needles, m. p. 
192—193° (decomp.), its diphenylketen compound, Cy,H»,0,N, pale 
yellow, m. p. 157—-158° (decomp.), and diphenylenediphenyl-N- 


phenylnitrene, oH, C:NPh:CPh,, obtained as an impure, green 
y H 2 p 5 


powder, m. p. 90— 100°. Phenyldiazomethane and nitrosobenzene 
give phenyl-N-phenylnitrone, CHPh:NPh:O, m. p. 112—113°, 
which is the product obtained by the interaction of benzaldehyde 
and phenylhydroxylamine. This nitrone decomposes when heated 
according to the scheme: 
S C,H,-CHO + N,Ph, 
NPh 
Ph: ° > OM) ~ . 

CHPh:NPh:O — <SCHPh > CHPh:NPh+0 

~ ©,H,:NO+C,H,Ph, 
with the exception of the stilbene, all the products have been iden- 
tified. The diphenylketen compound, CHPh:NPh<O'T, , is a 

9 


white powder, m. p. 186—190°, which decomposes on heating at 
215° into triphenyl-N-phenylnitrene, CHPh:NPh:CPhg, pale yellow 
crystals, m. p. 105—106°, but also suffers rearrangement to a certain 
extent into a product, m. p. 223°, probably represented by the 
formula N — 

Ethyl diazoacetate and nitrosobenzene only react slowly and give 
a viscous, reddish-yellow oil, which decomposes on distillation in a 
vacuum into ethyl glyoxylate and azobenzene. J.C. W. 


Electrochemical Oxidation of Phenols and Cresols. 
Fr. Ficuter and Franz Ackermann (Helv. Chim. Acta, 1919, 2, 
583—599).—A continuation of previously published work on the 
electrochemical oxidation of phenol (Fichter and Stocker, A., 1914, 
i, 946). It has been shown that the electrochemical oxidation of 
phenol produces op’-diphenol and pp’-diphenol, which are inter- 
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mediate products in the formation of quinol and catechol. In the 
present experiments, 5°5 grams of catechol dissolved in 60 c.c. of 
0°5N-sulphuric acid were subjected to a current of 0°02 amp./cm.? 
between lead electrodes. When no diaphragm was used, the pro- 
ducts consisted of carbon dioxide, carbon monoxide, a volatile liquid 
with an odour of butyric acid, which consists of a mixture of 
butyric acid and its lower homologues, particularly formic acid, 
and succinic acid. When a diaphragm is used, the product consists 
of fumaric acid. The electrochemical oxidation of phenol to 
fumaric acid is represented by the scheme: 


OH OH 
PA - 
: ou ” $x : 
OH 7 
7 “7 OH ™ Aon _, _. QH-CO,H 
( on 0 § Z CH-CO,H 
4 "to a a 
| — * 
wot \7Z 
OH Y 


A number of experiments are described in which an attempt is 
made to ascertain the relative quantities of catechol and quinol 
produced in the electrochemical oxidation of phenol. By means 
of #.M.F. measurements, it is shown that at low concentrations 
quinol is a more active depolariser of a platinum electrode in 
2N-sulphuric acid than catechol, but at concentrations above 
0°05 the relationship is reversed. In a neutral solution, phenol 
has no depolarising action, and catechol has a much stronger 
depolarising action than quinol. In the case of a lead dioxide 
anode, catechol is much the strongest depolariser, so that the results 
allow no conclusion to be drawn as to the ratio of the two sub- 
stances formed. An estimation of the amount of carbon dioxide 
formed in the electrolysis of phenol, catechol, and quinol, respec- 
tively, leads to the result that approximately the same quantities 
of quinol and catechol are formed in the electro-oxidation of phenol. 
An attempt to estimate directly the amount of quinol formed 
yielded no definite result, chiefly because of the presence of a resin 
in the products. The formation of the fatty acids is due to a 
reduction of the catechol, followed by an oxidation of the product 
of reduction. The reduction product of catechol is shown in a 
separate experiment to be cyclohexanol. This can be prepared by 
reducing a solution of 2°2 grams of catechol in 50 cc. of 
2N-sulphuric acid in a large platinum crucible with the anode in 
a porous pot. The high boiling residue of the electro-oxidation of 
phenol is shown to consist of diphenols, o-hydroxyphenyl ethers, di- 
phenyl, tetrahydroxydiphenyl, and a dihydroxydiphenyl ether of the 
formula HO-C,.H,*O-C,,H,OH. The electro-oxidation of o-cresol 
(540 grams in 2} litres of V-sulphuric acid) by a current of anode 
density 0°0025 amp./sq. cm. without diaphragm and with vigorous, 
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stirring gave, after 135°3 amp. hours had been passed, a dark 
brown oil and an aqueous solution. The oil consisted of o-dicresol, 
and the aqueous solution contained 2:5-toluquinone. The present 
results, together with previous work, show that the electro-oxidation 
of o-cresol may be represented by the scheme: 


{ ‘Now —+ Ho’ S—“ Son —> 


ieee. ill OE 
CH, CH, CH, 


en >on’ Sx 
aX -i~— O ee O. 
CH; CH, 
Similar experiments with p-cresol yielded from the aqueous layer 
toluquinone and benzoquinone, whilst the oily layer gave p-dicresol 
and 2:2/-dihydroxy-5 :5/-dimethyldiphenyl ether. The formation 
of the latter compound is regarded as due to the loss of a molecule 
of water from two molecules of homocatechol. The electro-oxida- 
tion of p-cresol is represented by the scheme: 


CH, CH, CH, CH, CH, CH, 
i> () (Yon) . ‘Oe 
oa, a come Ho ) 

OH OH UH OH 


The formation of 2:5-toluquinone and pbenzoquinone in the pre- 


sent case is attributed to the presence of m-cresol in the material 
used. The oxidation scheme for m-cresol is represented as follows: 


OH 
/\ 


\ JCH 
~ 


J. F.S. 


Certain Amino- and Acylamino-phenol Ethers. Mica. 
HEIDELBERGER and Watter A. Jacoss (J. Amer. Chem. Soc., 1919, 
41, 1450—1472).—DerivaTives oF PHENOL AND 0- AND m-CRESOL. 
—Chloroaceto-o-anisidide, from the base by the method already 
described (A., 1917, i, 552), has m. p. 48°5—49° (corr.). Chloro- 
aceto-m-anisidide, OMe*C,H,NH-CO-CH,Cl, forms tufts of flat 
needles, m. p. 90°5—91° (corr.). Chloroaceto-o-phenetidide 
crystallises in hexagonal rhombs, m. p. 65°5—-67°0° (corr.), and 
chloroaceto-m-phenetidide in glistening, flat needles, m. Pp. 


wt FT : S- 2 -s..hUlUcae Oe ee eee 


ORGANIC CHEMISTRY. i. 589 


125°5—126'5°. Aceto-4-methory-m-toluidide, large, nacreous 
scales, m. p. 103—-103-5°, from 5-amino-o-cresol (A., 1917, i, 695) 
by acetylation and then methylation with methyl sulphate, is hydro- 
lysed by boiling hydrochloric acid (1:1) to 4methoxy-m-tolu- 
idine, m. p. 59-—59°5° (Bamberger, A., 1912, i, 691), and then 
converted into chloroaceto-4-methoxry-m-toluidide, delicate needles, 
m. p. 90—92°. 4-Methoxy-o-toluidine, m. p. 13—14° (corr.), 
b. p. 146—147°/23 mm. (ibid.), is obtained by the methylation 
and subsequent hydrolysis of 6-acetylamino-m-cresol (A., 1917, 
i, 695), and converted into chloroaceto-4-methoxry-o-toluidide, 
which forms hair-like needles, m. p. 134°5—135°5°. 3-Nitro-p- 
anisidine, obtained by nitrating aceto-panisidide and _hydro- 
lysing the product, crystallises in orange-red prisms and plates, 
m. p. 57—57°5° (corr.), and 3-nitro-4-methoxychloroacetanilide 
forms golden-yellow, flat needles, m. p. 149°5—151°5°. 
p-Anisidine is sulphonated and then acetylated, yielding 3-acety/- 
amino-6-methoxrybenzenesulphonic acid, flat needles, which 
intumesce at 197—-198°, then resolidify, and finally melt at 250° 
(decomp.): The crude sodium salt of this acid is ground with 
phosphorus pentachloride, and the product is converted into the 
sulphonamide, m. p. 233—235°5° (not purified), which is hydro- 
lysed by dilute hydrochloric acid to 3-amino-6-methorybenzene- 
sulphonamide, radiate aggregates of creamy spindles, m. p. 
184°5—-186°. 

DERIVATIVES OF THE ETHERS oF 4-AMINOCATECHOL.—3: 4- 
Methylenediorychloroacetanilide forms microscopic needles, m. p. 
157-5—158°5°. 4-Aminoguaiacol (this vol., i, 265) yields 4-hydr- 
ory-3-methoxrychloroacetanilide in pale pink, nacreous plates, m. p. 
113—114°. 3-Hydroxry-4-methoxychloroacetanilide also forms pale 
pink, nacreous plates, m. p. 140—150°. o-Ethoxyphenol is coupled 
with diazotised sulphanilic acid, and the dye, p-sulphobenzeneazo- 
ethoryphenol, dark red plates with 2H,O, is reduced by means of 
ammonium sulphide to 4-amino-6-ethoryphenol (4-hydrory-5- 
ethoxyaniline), which crystallises in minute, hexagonal plates, m. p. 
186—188°. This base yields 4-hydroxry-5-ethoxryacetanilide, 
nacreous plates, m. p. 165°5—166°5°, and the -chloroacetanilide, 
OEt-C,H,(OH)-NH-CO-CH,Cl, woolly needles, m. p. 155—156°. 
3:4-Dimethorychloroacetanilide, long, silky needles, m. _ p. 
133°5—-134-5°, is obtained from 4-aminoveratrole. 4-Acetylamino- 
guaiacol is ethylated by means of ethyl sulphate, giving 3-methory- 
4-ethoryacetanilide, long, narrow, nacreous plates, m. p. 
148°5—150° (Freyss’s methoxyphenacetin?, A., 1901, i, 321). This 
is hydrolysed to 3-methory-4-ethoryaniline, prismatic needles, 
m. p. 55° (corr.), b. p. 175—176°/20 mm., and then converted into 
the chloroacetanilide, long, silky needles, m. p. 133—134°. The 
above 4-hydroxy-5-ethoxyacetanilide is methylated and converted 
into 4-methory-5-ethoryacetanilide, very thin, faintly purple 
scales, m. p. 145—146°, 4-methory-5-ethoryaniline, faintly pink, 
rhombic crystals, m. p. 81°5—82° (corr.), and the chloroacetanilide, 
woolly needles, m. p. 135-5—136°. The same compound, on ethyl- 
ation, yields 3:4-diethoxyacetanilide, m. p. 124—-125°5° (Wisinger, 
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A., 1901, i, 205), from which 3:4-diethoxyaniline, creamy prisms, 
m. p. 47-5—48° 5°, and 3:4-diethorychloroacetanilide, m. p. 
122-5—124°5°, may ‘be obtained. 

DerIvaTives oF THE Eraers or Resorctnot.—Resorcinol 
monomethyl ether is coupled with diazotised sulphanilic acid, and 
the dye, p-sulphobenzeneazo-m-methoryphenol, 

80,H-C,H,N:-N-C,H,(OH)-OMe, 

lustrous, brownish-orange platelets, with 1H,0, a brick- red powder, 
decomp. 250°, when dried, is reduced to 4-amino-5-methoryphenol 
(4- -hydroxy-6-methoryaniline), pale purplish-brown needles, m. p. 
175—180° (the hydrochloride is described by Henrich and Rhodius, 
A., 1902, i, 447). The base is converted into 4-hydroxy-6-methory- 
acetanilide, pale pink aggregates of minute needles, m. p. 
169—171-5°, and the chloroacetanilide, nacreous platelets, m. p. 
165-5—166°5°. p - Sulphobenzeneazo-m - ethoxyphenol, flat, 
brownish-orange needles, with 1H,O, or a brick-red powder when 
dried, is obtained from resorcinol] monoethyl ether and converted 
into 4-amino-5-ethoryphenol (4-hydrory-6-ethoryaniline), grey, 
microscopic leaflets, m. p. 152—154°, 4-hydrory-6-ethoryacet- 
anilide, pointed prisms, m. p. 172°5—174°5°, and Per chloroacet- 
anilide, feathery aggregates, m. p. 158-5—-161°. 2:4-Dimethoxy- 
aniline, m. p. 32°5—33°5°, is obtained from 4- +hydroxy-2- methoxy- 
acetanilide (compare Bechhold, A., 1889, 1155) and converted into 
2: 4-dimethoxychloroacetanilide, slender needles, m. p. 89°5—90° 
(corr.). The same compound is also ethylated, and thus made the 
source of 2-methory-4-ethoryacetanilide, pale pink, glistening 
platelets, m. p. 117°5—118-5°, 2-methory-4-ethoryaniline, faintly 
pink rhombs, m. p. 27°5—28°5° (corr.), b. p. 151°5—152°5°/ 
12 mm., and the chloroacetanilide, flat, narrow, striated plates, 
m. p. 97°5—98°. The above 4-hydroxy-6-ethoxyacetanilide is 
methylated or ethylated, and converted in turn into 4-methory- 
6-ethoryacetanilide, faintly pink, silky needles, m. p. 100°5—101°, 
4-methory-6-ethoryaniline, m. p. 22°5°, b. p. 144—144°5°, the 
chloroacetanilide, m. p. 126—127°, 2:4- diethoxyacetanilide, 
2:4-diethoxyaniline, m. p. 33°5—34° (Will and Pukall. A., 1887, 
660), and 2:4-diethorychloroacetanilide, woolly needles, m. p. 
102—103° respectively. J.C. W. 


Nitro-compounds for Use in Explosives. C. M. Srinz 
(U.S. Pat. 1309551).—Dinitrorylylene nitrate, 
C,H,(NO,).(CH,"O-NO, Jos 
is produced by chlorinating xylene at 100° in sunlight until an 
increase in weight corresponding with the formation of the dichloro- 
derivative has been attained, cooling the reaction mixture to obtain 
a mass of crystals of »-xylylene chloride, and, after filtration, nitrat- 
ing them with a mixture of nitric and sulphuric acids until a 
dinitro-derivative is obtained; this is heated with water under a 
pressure of 20 Ib. per sq. in. until the chlorine has been replaced 
by the hydroxyl group, then evaporating the aqueous solution to 
expel water and hydrochloric acid, and obtain dinitro-pxylylene 
hydroxide in well-defined crystals which are further nitrated. The 
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final product is a white, crystalline substance, which is stable and 
constitutes a powerful explosive. The following substances are also 
mentioned as capable of similar production and use: dinitrorylyl 
nitrate, nitrohydroxryzrylylene nitrate, dinitrohydroxyzrylylene 
nitrate, NO.*C,H.(CH,*O-NO,),, C;HMe(NO,),(CH,*O-NO,)s. 
CuEemicaL ABSTRACTS. 


Hydroxycholesterol. III. I. Lirscniirz (Zeitsch. physiol. Chem., 
1919, 106, 271—296. Compare A., 1914, i, 683; 1916, i, 558).— 
Cholesterol dibromide, prepared by brominating cholesterol, gives up 
a part of its bromine on heating with acetic acid. The bromine is 
removed from the dibromide more readily by boiling with water. 
By boiling for some time in the presence of sodium acetate in a 
reflux condenser it may be removed entirely, giving rise to a mixture 
which is partly amorphous and partly crystalline. The spectrum 
analysis and other reactions show that the amorphous product is 
hydroxycholesterol, identical with the compound obtained by the 
oxidation of cholesterol. The formation of hydroxycholesterol from 
the dibromide “ft cholesterol is represented as follows: 


CHBr 
Cy, A, 5( on)<fi —> C,H (OH) p. > 04H (OH) CH 


The double bond of the cholesterol eliminated by the bromination 
is thus re-established. 

The crystalline substance, m. p. 139—141°, is a modified chole- 
sterol, for which the author proposes the name of metacholesterol. 
A similar substance is prepared directly from cholesterol by oxida- 
tion. Mineral acids have the same effect on cholesterol dibromide 
as water, only the reaction is more vigorous. 

On boiling cholesterol dibromide with dilute aqueous potassium 
hydroxide, hydroxycholesterol as well as the unchanged dibromide 
is obtained. Alcoholic potash, on the other hand, produces a sub- 
stance which shows the properties of a hydroxy-derivative of chole- 
sterol, but is not identical in its properties with the known hydroxy- 
cholesterol. The author names this substance isohydroxycholesterol. 
Details are further given of the bromination of hydroxycholesterol. 

8. S. Z. 


Crystallography of Phenyl Benzoate. Maria Srura (Riv. 
Min, Crist. Ttal., 1917, 48, 86—90).—This compound is monoclinic ; 
complete crystallographic data are given. CHEMIcaL ABSTRACTS. 


Action of Cyanogen Bromide on Aromatic Hydrocarbons 
under the Influence of Aluminium Chloride. P. Karrer and 
E. Zevier (Helv. Chim. Acta, 1919, 2, 482—486).—When aromatic 
hydrocarbons are mixed with finely powdered aluminium chloride 
and freshly prepared cyanogen bromide and subsequently warmed 
until evolution of halogen hydrides ceases, good yields of nitriles 
are obtained. Toluene gives p-toluonitrile with a very little of the 
o-nitrile, and anthracene, dissolved in carbon disulphide, gives the 
unknown anthracene-9-carborylonitrile, m. p. 170—172°, which is 
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identified by hydrolysis to the known acid and oxidation to anthra- 
quinone. 

Scholl and Nérr obtained quite different results when investigat- 
ing this reaction (A., 1900, i, 386). It may be that they did not 
use fresh cyanogen bromide, for this is essential to the production 
of nitriles. J.C. W. 


Preparation of Vanillin. Conrecrioxery INGrepients, Lrp., 
Francis Epwarp Matrtuews, Atsert THEeopore Kine, and THomas 
Kane (Brit. Pat., 131161)——Acyl derivatives of 4-hydroxy-3- 
methoxybenzoyl chloride, such as the acetate, benzoate, or carbonic 
ester or the p-toluenesulphonic ester, and arylalkyl derivatives, such 
as the benzyl ether, are reduced to the corresponding vanillin deriv- 
atives when their solution in toluene, xylene, or other suitable inert 
solvent is subjected at boiling temperature to a current of dry hydro- 
gen in presence of a suitable catalyst; this may consist of any metal 
ordinarily known to be suitable for carrying out hydrogenations 
or reductions in liquid media (although palladium is preferred), 
deposited if desired on asbestos or barium sulphate or other suitable 
carrier. The product of reduction is hydrolysed to vanillin. Thus 
a nearly theoretical yield of vanillin sodium hydrogen sulphite is 
obtained when dry hydrogen is passed through a boiling mixture of 
vanilloy] chloride p-toluenesulphonic ester (154 parts), dry xylene 
(1000 parts), and palladised barium sulphate (5%, 30 parts) until 
evolution of hydrogen chloride ceases. H. W. 


Benzaldoxime Peroxide. Paut Ropin (Compt. rend., 1919, 
169, 695—696).—Contrary to Beckmann’s results (compare A., 
1889, 980), the author finds that when benzaldoxime peroxide is 
boiled in benzene it decomposes, giving benzaldoxime and dibenz- 
enyloxyazoxime. When oxidised by iodine and sodium carbonate 
the peroxide gives dibenzenyloxyazoxime and its decomposition pro- 
ducts. W. G. 


Hydroxy-carbonyl Compounds. II. Synthetic Experi- 
ments in the Filix Group. P. Karrer (Helv. Chim. Acta, 1919, 
2, 466—481. Compare this vol., i, 160).—The extract of male fern 
root (Asjidium filix mas), which is the favourite remedy against the 
tape-worm, contains a number of active principles which have been 
investigated by Boehm (A., 1898, i, 40; 1899, i, 32, 804; 1902, i, 36, 
37). These are all butyryl derivatives of phloroglucinol ethers, 
aspidinol having one benzene nucleus, albaspidin and flavaspidic 
acid having the structure of diphenylmethane, and filixic acid that 
of triphenylmethane. With the exception of the alkaloids of the 
pomegranate root, all other known tenia drugs are also butyric or 
wsobutyric acid derivatives. It is, therefore, of interest to synthesise 
simple butyrophenones in order to test their physiological action. 
In addition, many indications have been received that the activity 
of related substances is greater the fewer the number of methyl 
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groups which are present as substituents in the nuclei. For example, 
trypaflavine is more active than acridine-yellow, salvarsan than 
its dimethyl derivative, and cignolin than chrysarobin. Conse- 
quently, the aim in the present synthesis is to obtain butyrophenone 
derivatives with as few methyl groups as possible. Hoesch’s method 
has again proved successful, the butyronitriles condensing quite 
readily with phloroglucinol derivatives in the presence of hydrogen 
chloride and zine chloride. 

Phlorobutyrophenone [2:4:6-trihydrozyphenyl propyl ketone] 
crystallises in long needles with 1H,O, which lose water at 110° and 
then have m. p. 179—180°. It gives an intense red colour with 
ferric chloride, and couples with diazoaminobenzene to form 
2:4:6-trihydroxy-3 :5-dibenzeneazophenyl propyl ketone, in felted 
masses of orange-red needles, m. p. 136—137°. Phioroisobutyro- 
phenone [2:4:6-trihydrozy phenyl isopropyl ketone] also crystallises 
with 1H,O in white needles, m. p. 177—178° (mixed m. p. 174°). 

Methylphloroglucinol is prepared by dissolving phloroglucinol in 
water, adding hydrochloric acid and formalin, and reducing the 
precipitate of hexahydroxydiphenylmethane with zine dust and 
sodium hydroxide. It reacts as above to form methylphlorobutyro- 
phenone [2:4:6-trihydroxy-m-tolyl propyl ketone], which crystal- 
lises with 1H,O, m. p. 154—155°, and gives a violet colour with 
ferric chloride. Dimethylphloroglucinol yields dimethylph/oro- 
butyrophenone (2:4:6-trihydroxy-m-5-aylyl propyl ketone|, which 
is less soluble than the isomerides, crystallises in anhydrous, felted 
needles, m. p. 140°, and gives a dirty, yellowish-brown colour with 
ferric chloride. 

Phloroglucinol monomethyl ether gives the two isomeric phloro- 
butyrophenone methyl ethers. One is more soluble in light petrol- 
eum and less soluble in water than the other, and these are sufficient 
reasons for supposing that this one has the ketone group opposite 
the methoxyl group, that is, it is 2:6-dihydroxy-4-methoxy phenyl 
propyl ketone ; it crystallises in pale yellow leaflets, m. p. 113°. The 
isomeride, 2:4-dihydroxy-6-methoxyphenyl propyl ketone forms 
pure white needles, m. p. 130°. 

Methylphloroglucinol p-methyl ether yields 2:4-dihydroxy-6- 
methoxy-m-tolyl propyl ketone, in white needles, m. p. 151°5°. 
Aspidinol, m. p. 156—160°, is the 4:6-dihydroxy-2-methoxy-deriv- 
ative, and therefore the synthetic ketone is designated isoaspidinol. 

Methylphlorobutyrophenone condenses with formaldehyde in the 
presence of dilute sodium hydroxide to form 2:4:6:2/:4!:6/-hexa- 
hydrozy-5 :5'-dibutyro-3 : 3'-dimethyldiphenylmethane, 

CH,[C,H,-CO-C,Me(OH).],, ' 
which crystallises in microscopic needles, m. p. 212°. Phlorobutyro- 
phenone and phloroisobutyrophenone also condense with forinalde- 
hyde to form such compounds, but owing to the free position in the 
nuclei, further condensations take place to a certain extent and the 
products are impure. 

The naturally occurring filix compounds are more active the more 
complex they are, but of the above synthetic products the unicyclic 
ones are more active than the diphenylmethane representatives. 


s 
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Phloroisobutyrophenone, which so closely resembles its isomeride in 


m. p. and chemical properties, has about twice its activity. 
J.C. W. 


Hydroxy-carbonyl Compounds. III. Synthesis of iso- 
Cotoin. P. Karrer (Helv. Chim. Acta, 1919, 2, 486—489),— 
With the hope of synthesising cotoin (2:6-dihydroxy-4-methoxy- 
benzophenone), the active ingredient of coto-bark, Hoesch’s method 
has been applied to phloroglucinol monomethyl ether and benzo- 
nitrile. The only product which could be isolated, however, and 
this in good yield, is isocotoin [2:4-dihydrory-6-methoxybenzo- 
phenone}, which crystallises from water in yellow needles, m. p. 
162° (cotoin has m. p. 131°). It seems to be the rule that ketones 
of this type, with the methoxyl group adjacent to the ketone 
group, are more soluble in water and less soluble in light petroleum 
than their isomerides with a p-methoxyl group [compare paeonol 
and isopaeonol, acetoevernone and isoacetoevernone (A., 1915, 
i, 820), and the phlorobutyrophenone methyl ethers (preceding 
abstract) |. 

Piperonylonitrile forms a double compound with zine chloride, 
CH,-0,:C,H,°CN,ZnCl,, which crystallises in slender needles, m. p. 
157—158°, and therefore cannot be used in Hoesch’s synthesis, 

J.C. 


Glucosides. IV. The Glucosides of Mandelic, tactic. 
and Salicylic Acids. A New Chemical Resolution of 
Mandelic Acid. P. Karrer, C. Nice, and H. Weromany 
(Helv. Chim. Acta, 1919, 2, 425-436. Compare this vol., i, 338). 
—Besides the tetra-acetylglucosidomandelic acids and the tetra- 
acetylglucose mandelates which are formed when the silver salts of 
active and inactive mandelic acids are treated with acetobromo- 
glucose, /-mandelic acid, and this isomeride only, gives a tetra- 
acetyl-d-glucose B-tetra-acetyl-d-glucosidomandelate, 

C,H,0;Ac,;O-CHPh-CO,°C,H,0;Ac,, 

in snowy crystals, m. p. 235°, [a]! —74°96° (in chloroform). A 
separation of the three products is effected as follows. The tetra- 
acetylglucosidomandelate remains in solution in the toluene on 
cooling the reaction mixture, whilst the new ester and the tetra- 
acetylglucose mandelate separate. The new ester is almost in- 
soluble in alcohol, and may thus be freed from the tetra-acetyl- 
glucose mandelate. Starting with inactive mandelic acid, a clear 
separation of the active components may thus be effected. The 
different behaviour of the two acids may be explained on steric 
grounds; it is possible that in the dacid the hydroxyl groups are 
so near together that there is only room for one tetra-acetylglucose 
residue at a time, thus: 


C,H, C,H, 

| ! 
H-C-OH HO-C-H 

| | 
0=C-OH O=C-OH 


d. L. 
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If this is so, then inactive acetobromoglucose should effect the same 
separation, and the authors are collecting the necessary material 
for such an investigation. 

More complete directions are given for the preparation, from 
the tetra-acetyl compounds, of f-d-glucosido-d- and -/-mandelic 
acids. These crystallise with 1EtOH in slender needles. 
B-d-Glucosido-dl-lactic acid, a hygroscopic, snowy powder, is also 
more completely described. 

Tetra-acetyl-d-glucose salicylate has [a]j’ —39°50° (in chloro- 
form) and §-tetra-acetyl-d-glucosidosalicylic acid has [a|j; — 28-47° 
(compare A., 1917, i, 539). The latter has now been hydrolysed 
to B-d-glucosidosalicylic acid, CyH,,0;-O-C,H,-CO,H, which 
crystallises in radiate bundles of needles with 1H,O, m. p. 142° 
(decomp.), [a]\} —49°25°, and may be called salicinie acid, because 
of its relationship to salicin. J.C. W. 


A Simple Method of Demonstrating the Production of 
Aldehyde by Chlorophyll and by Aniline Dyes in the 
Presence of Sunlight. W. J. V. Osrernour (Amer. J. Bot., 
1918, 5, 511—513).—For the preparation of chlorophyll for the 
experiments described, fresh leaves were extracted with alcohol, 
the alcoholic extract shaken with carbon tetrachloride, and the 
carbon tetrachloride, after separation, sprayed on to filter paper 
and allowed to evaporate. After spraying the paper several times, 
it acquired a deep green colour. A bell jar was lined with such 
filter paper, moistened with water, and then inverted over a small 
dish of water, sealed from the air and exposed to sunlight. When 
the paper was bleached to a pale green colour, the water in the 
dish generally gave a positive test for aldehydes, indicating the 
formation of a volatile aldehyde. The result was the same whether 
carbon dioxide was entirely excluded from the air in the jar or 
whether its concentration was increased to 10%. This supports the 
view that the aldehyde is not produced by the decomposition of 
carbon dioxide, but rather by the decomposition of the chlorophyll. 

Similar results were obtained when a number of aniline dyes, 
particularly methyl-green and iodine-green, were used in place of 


chlorophyll. W. G. 


Syntheses in the Catechin Group. P. Karrer and Fr. 
Wipmer (Helv. Chim. Acta, 1919, 2, 454—465).—Compounds of 


the type of catechin, C,H, (OH),"CH(OH)-C,H (OH), C08? 7a, 


are widely distributed in nature, but the only syntheses which have 
been effected in this series are due to Kostanecki and his pupils; 
they are very complicated, and so far have only furnished 
methyl ethers of the desired products. A simple method has now 
been discovered. Hydroxycoumarones or hydroxycoumarans are 
condensed with nitriles under the influence of hydrogen chloride, 
and the ketimides so formed are boiled with water, giving ketones 
which are easily reduced to the required secondary alcohols. The 
method is, in effect, another application of Hoesch’s synthesis of 
phenolic ketones (A., 1915, i, 820; 1917, i, 342). 
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It is proposed to call the parent 4-benzylcoumaran “ depsan,” 
and the coumarone derivative ‘“depsen,” with depsanone and 
depsenone for the ketones, and depsanol and depsenol for the 

secondary alcohols, the notation being 


“a 7? *S.CH UN cH, 28_in the annexed formula. 
\ee,% FS a a. sCResorcinol and ethyl chloroacetate 
\S7\ 7 ~~ * are condensed in the presence of sodium 
O ethoxide to ethyl m-hydroxymethyl- 


coumarilate, m. p. 178°, which is hydro- 
lysed to the free acid, m. p. 226° (evolution of carbon dioxide). 
The dry acid is heated at 180—190°, when 5-hydroxy-2-methy]l- 
coumarone is obtained as a sublimate of white needles, m. p. 103°, 
which may be preserved for a long time. This mode of prepara- 
tion is an improvement on that of Hantzsch (A., 1887, 262) or 
Pechmann (A., 1901, i, 211). The coumarone exhibits sky-blue 
fluorescence in alkaline solutions, and gives a brownish-red color- 
ation with alcoholic ferric chloride, which changes to blue on 
diluting with water. By reduction with sodium and alcohol, it 
F 7 sles CHMe-CH, P 
yields 5-hydroxy-2-methylcoumaran, OH-C,H;<__d » which 
sublimes or crystallises in white needles, m. p. 96°. 
5-Hydroxy-2-methylcoumarone is dissolved in ether, mixed with 
a little zine chloride and an equivalent quantity of benzonitrile, 
and the whole submitted to a current of dry hydrogen chloride for 
six hours. The ketimide hydrochloride, 
CMe-CH 
O , 


HCl,NH:CPh-C,H,(OH}<* 


which separates in bundles of pale green crystals, m. p. 77°, is 
boiled with water, and thus hydrolysed to 5-hydroxy-2-methyl- 
depsenone (5-hydroxry-4-benzoyl-2-methylcoumarone). This erystal- 
lises in slender, golden-yellow forms, m. p. 158°, gives an intensely 
yellow sodium salt, and may be methylated by methyl sulphate. 
5-Methoxry-2-methyldepsenone forms stout, pale yellow crystals, 
m. p. 79°, and does not reduce permanganate. This is important, 
as it shows that the furan ring of the original coumarone has not 
been ruptured during the condensation with the nitrile. Reduc- 
tion of the ketone to the hydrol is effected by zinc dust and 5% 
sodium hydroxide. 5-Hydroxry-2-methyldepsenol forms bundles of 
small, very pale pink crystals, m. p. 141°. 
5-Hydroxy-2-methyldepsanone, small, sulphur-yellow needles, 
m. p. 159°, giving a green coloration with alcoholic ferric chloride, 
and 5-hydrory-2-methyldepsanol, slender, pale pink needles, m. p. 
152° (turns dark brownish-red at 100°), are obtained in the same 
way from 5-hydroxy-2-methylcoumaran. J. C. W. 


Correction of an Error Relating to a Trihydroxyxanthone. 
A. L. van ScuerPensBere (Chem. Weekblad, 1919, 16, 1146—1149). 
—When euxanthone is oxidised with chromic-acid, a red substance 
is obtained to which the constitution 2-hydroxy-5 : 8-quinoxanthone 
has been assigned (Nierenstein, A., 1913, ii, 382). Reduction of 
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this compound with zinc in acetic acid gives a yellow substance of 
the corresponding structure, 2:5:8-trihydroxyxanthone. The 
following arguments, based on the experimental results of Nieren- 
stein, are advanced by the author against the adoption of this 
view. The red substance, on treatment with nitric acid, gives 
trinitroresorcinol, indicating the presence of a resorcinol residue 
not accounted for by the above formulation. Attempts to 
acetylate, benzoylate, and alkylate the quinone substance were not 
successful. This accords with the view that the hydroxyl group 
occupies the 8-position, and not the 3-position. The yellow reduc- 
tion product melts with decomposition, a property of hydroxy- 
xanthones with a hydroxyl group in the 3- or 6-position. The 
formulation of the two substances as 8-hydroxy-2 : 3-quinoxanthone 
and 2:3:8-trihydroxyxanthone, respectively, is therefore proposed. 


OH CO .” OH CO 
(YY\0 /\/\/Non 
yy Wee 


W.S. M. 


§-Cinchonine and its Isomerides ; its Relations to Niquine. 
E. Licer (Compt. rend., 1919, 169, 797—800).—By fractional 
crystallisation of its hydrochloride from alcohol, it is now shown 
that the 5-cinchonine previously described by Jungfleisch and Léger 
(compare A., 1894, i, 262) is really a mixture of two isomerides, 
which the author names a-cinchonhydrine and B-cinchonhydrine. 
These substances have respectively m. p. 144°4° and 155°8°, 
[a], +196°8° and +106° (in water with 2HCl), [a], +139-8° and 
+72°16° (in alcohol). These figures indicate that the 5-cinchonine 
described by Langer (compare A., 1901, i, 403) is identical with 
the a-cinchonhydrine now described. With each of these bases, 
acetic anhydride gives a diacetyl derivative, from which the 
original base can be regenerated unchanged. 

When heated for twenty-four hours with 50% sulphuric acid, 
a-cinchonhydrine is converted into y-cinchonhydrine, which has 
[a], +140°2°. 

It is suggested that the cinchonhydrines bear the same relation- 
ship to cinchonine as niquine does to hydroquinine. Ww. & 


The Crystallography of Morphine and certain of its 
Derivatives. Encar T. Waerry and Etias Yanovsky (J. 
Washington Acad. Sci., 1919, 9, 505—513).—Attempts have been 
made to apply the optical-crystallographic method devised for the 
identification of the cinchona alkaloids (A., 1918, ii, 339) to the 
morphine group of alkaloids and the crystallographic and optical 
properties of a number of these have been studied. Owing to the 
ready solubility, however, of these substances in every immersion 
rn approaching them in refractive index, the method is imprac- 
ticable. 
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Morphine monohydrate, C,,;H,,0,N,H,O, was obtained in good 
crystals from methyl alcohol: rhombic bisphenoidal [@:6:¢= 
0°499:1:0°927]; refractive indices, a 1580, B 1°625, y 1°645. 
D 1°32; M.V. 229°7. 

Codeine (morphine methy! ester), C,gH,,O,N, was crystallised from 
ethyl acetate: rhombic bisphenoidal [a:b :c=0°931:1:0°509]; 
double refraction positive, dispersion strong. D 1°32; M.V. 226°7. 

Codeine monohydrate, C,,H,,O;N,H,O, was crystallised from 
water and from aqueous methyl alcohol: rhombic, probably 
bisphenoidal [a:6:c=0°960:1:0°830]; double refraction negative, 
dispersion distinct. D 1°31; M.V. 242°1. 

Codethyline (morphine ethyl ester monohydrate), C,,H.,0;N,H,0, 
crystallised from ether in prisms: rhombic, probably bisphenoidal 
[a:b:c=1'454:1:0°789]; double refraction positive, dispersion dis- 
tinct. D 1°29; M.V. 256°7. 

Heroine (diacetylmorphine), C,,H,,0;N, was obtained in excellent 
crystals from ethyl acetate: rhombic bisphenoidal [a:b:e= 
0°8952:1:0°497]; double refraction negative, dispersion strong. 
D 1°32; M.V. 279°7. 

The relations between the topic parameters of the crystals are 
discussed. E. H. R. 


Addition Reactions and Ring Fission of certain Hetero- 
cyclic Compounds. Siecrriep Skraup (Annalen, 1919, 419, 
1—92).—The behaviour of various heterocyclic compounds towards 
hydroxylamine has been investigated; the results are interpreted 
with the aid of Werner’s theory of the varying affinity values of 
simple bonds. 

Ethyl 2:4:6-trimethyldihydropyridine-3 :5-dicarboxylate reacts 
with hydroxylamine hydrochloride in boiling absolute methyl alco- 
holic solution to yield ammonium chloride, ethyl 2:4 :6-trimethyl- 
pyridine-3 : ere and 4-ethylidenebis-3-methyl-5-iso- 

(O-CH--CHMe—CH:CO 
oxazolone, ah so MeQ==x->o: m. p. 156° (compare 
Rabe, A., 1904, i, 509). The primary product of the action 
appears to be ethyl ethylidenebisacetoacetate, which then yields 
the isooxazolone on the one hand and the pyridine derivative 
on the other hand through the intermediate formation of a 
N-hydroxy ring compound. In support of this hypothesis, it is 
found that small quantities of ethyl trimethylpyridinedicarb- 
oxylate are formed by the action of hydroxylamine hydro- 
chloride on ethyl ethylidenebisacetoacetate. Under similar 
conditions, ethyl 2 : 6-dimethyldihydropyridine-3 :5- dicarboxylate 
yields ethyl 2: 6-dimethylpyridine-3 : 5-dicarboxylate in 20% 
yield, whilst a 49°5% yield of ethyl 4-phenyl-2 : 6-dimethylpyridine- 
dicarboxylate, m. p. 66° (picrate, m. p. 148—149°), is obtained from 
the corresponding dihydro-compound. With ethyl 2 :6-dimethyliso- 
propyldihydropyridinecarboxylate and ethyl 4-benzyl-2 : 6-dimethy]l- 
dibydropyridinedicarboxylate a different but not unexpected 
behaviour is observed, since in each case the substituting group is 
eliminated and ethy] 2 ; 6-dimethylpyridinedicarboxylate is produced, 
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Ethyl 2: 5-dimethylpyrrole-3 : 4-dicarboxylate only reacts very slowly 
with hydroxylamine hydrochloride. The transformation of the 
dihydro-derivatives into the pyridine compounds can scarcely be 
ascribed to a direct oxidising action of hydroxylamine since, though 
these substances are readily oxidised by such agents as nitrous acid, 
sulphur, nitric and chromic acids, they are very resistant to iodine, 
ferric chloride in acetone solution, and to a large excess of perman- 
anate. 
, A rigid proof of the relationship of dimethyldihydropyridine- and 
trimethyldihydropyridine-dicarboxylic esters to 1: 4-dihydropyridine 
has not previously been given; attempts to identify the presence of 
an imino-hydrogen atom by acetylation were unsuccessful, but ite 
presence could be shown with the help of magnesium methyl iodide. 

Benzothiazole is transformed by hydroxylamine into 2-amino- 
benzothiazole, the yield being nearly quantitative; similarly, benz- 
oxazole is converted into 2-aminobenzoxazole, m. p. 129—130°, and 
o-formylaminophenol (identified as dibenzoyl-o-aminophenol, m. p. 
182—183°). The following substances do not react with hydroxyl- 
amine: benziminazole (the picrate, m. p. 225—226°; copper salt, 
(C,H;N,).Cu, red precipitate; nickel, cobalt, cadmium, and zinc 
compounds are described) ; 1-methylbenziminazole (m. p. 66°, b. p. 
286°/746 mm., conveniently prepared by the action of potassium 
methyl sulphate on sodium benziminazole in aqueous solution; 
picrate, m. p. 246—247°); 1-phenylbenziminazole, benzylidene- 
aniline, azobenzene, 1-phenylpyrazole, 2-phenyl-1 : 2 :3-triazole, pyr- 
idine, quinoline, 2-methylbenzothiazole, 2-phenylbenzothiazole, 
4:5-diphenyloxazole, 6-dimethylaminobenzothiazole. 

The following 2-substituted benzoxazoles have been prepared by 
heating o-aminophenol with the requisite nitrile or amide: 2-iso- 
butylbenzoxazole, almost colourless oil, b. p. 240°/748 mm., D!” 
0°98; 2-tert.-butylbenzoxazole, colourless oil, b. p. 226°/748 mm., 
D 0°9466; 2-n-hexylbenzoxazole, b. p. 282—285°, m. p. 19°, D’® 
0°944; 2-cyclohezylbenzowazole, colourless crystals, m. p. 37—38°, 
b. p. 298°/744 mm. ; 2-benzylbenzoxazole, pale yellow, viscous liquid, 
b. p. 325°/750 mm., D!” 1°113; 2-phenylbenzoxazole, non-fluorescent 
crystals, m. p. 103°; 2-p-tolylbenzoxazole, colourless needles, m. p. 
116—117°; 2-p-anisylbenzozxazole, almost colourless, crystalline 
needles, m. p. 101°, b. p. 363°/742 mm.; 2-a-naphthylbenzozazole, 
colourless crystals, m. p. 107°; 2-p-chlorophenylbenzozazole, long, 
shining needles, m. p. 150°; 2-p-bromophenylbenzozazole, m. p. 
158—159°; 2-styrylbenzoxazole (?). The fission of the oxazole ring 
by aqueous hydrochloric acid has been studied, and reaction is shown 
to occur with decreasing rapidity when the substituents are arranged 
in the following order: benzyl, methyl, n-hexyl, cyclohexyl, isobutyl, 
tert-butyl, phenyl, ptolyl, a-naphthyl, p-anisyl. The results are 
fully discussed in the light of the theory of partial valency. 

H. W. 


Preparation of Isatin and its Substitution Derivatives 
and Intermediate Products. J. R. Gricy (Brit. Pat. 128122).— 
The preparation of oximinoacetanilide and its substitution products 
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is effected by subjecting aniline or its derivatives which are substi- 
tuted in the benzene nucleus by halogens, alkyl, alkoxyl, or carboxy] 
groups or the V-monoalkyl or N-monoaralkyl derivatives of these 
amines to the action of chloral hydrate in a dilute solution of a 
mineral acid and in the presence of hydroxylamine at a suitable 
temperature. Isatin and its substitution derivatives are obtained 
from oximinoacetanilide and its derivatives by treatment of the 
latter with concentrated sulphuric acid and afterwards splitting the 
resulting isatinimides by addition of water into isatins and am- 
monia. Reactions occur in accordance with the schemes 
CCl,-CH(OH), + NH,-OH=CCl,-CH:N-OH + 2H,0 ; 

CCl,-CH:N-OH + C,H,*NH, + H,O = NHPh-CO-CH:N-OH + 3HCl. 


NH N 


NH 
( Y sco <> (CY Sco+H,0 —> Ch SC-OH + NH, 
4 


bad Ca:N-On aa 
Oximino-derivatives of the following amines have been prepared, 
the m. p.’s of the compounds being placed within brackets: o-tolu- 
idine (121°), m-toluidine (146°), ptoluidine (162°), m-xylidine 
(161°), p-xylidine (151°), methylaniline (145°), ethylaniline (160°), 
benzylaniline (142°), o-anisidine (140°), pphenetidine (195°), anthr- 
anilic acid (208°), o-chloroaniline (150°), m-chloroaniline (154°), 
2 :5-dichloroaniline (163°), 3:4-dichloroaniline (158°), 3 :5-dichloro- 
aniline (185°), 5-chloro-o-toluidine (167°), 4-chloro-o-toluidine 
(148°), 6-chloro-m-toluidine (187°), 4-chloro-m-toluidine (134°), 
2-chloro-p-toluidine (177°), 3-chloro-p-toluidine (188°), and p-bromo- 
aniline (167°). The following isatins are described: mixture of 
4- and 6-methylisatins, orange-yellow crystals, m. p. 143°; 4:7-di- 
methylisatin, orange-yellow crystals, m. p. 250°; 5: 7-dimethylisatin, 
brick-red crystals, m. p. 235°; mixture of 4- and 6-chloroisatins, 
orange-yellow crystals, m. p. 212°; 7-chloroisatin, reddish-brown 
crystals, m. p. 175°; mixture of 4:5- and 5 :6-dichloroisatins, yellow- 
ish-red crystals, m. p. 200°; 4:6-dichloroisatin, lemon-yellow crys- 
tals, m. p. 250°; 4-chloro-7-methylisatin, orange-yellow crystals, 
m. p. 273°; 5-chloro-7-methylisatin, yellowish-brown crystals, m. p. 
265°; 7-chloro-4-methylisatin, orange-yellow crystals, m. p. 252°; 
mixture of 5-chloro-4-methyl- and 5-chloro-6-methyl-isatins, orange- 
yellow crystals, m. p. 200°; mixture of 4-chloro5-methyl- and 
6-chloro-5-methyl-isatin, bright red crystals, m. p. 205°; isatin-7- 
carboxylic acid, brownish-yellow powder, m. p. 235°. H. W. 


Manuiacture of N-Arylthiomorpholines. Rosxrrr Rosinsoy, 
Francis Witiiam Kay, and British Dyes, Lrp. (Brit. Pat. 
133108).—W-Arylthiomorpholines (V-aryithiazans) of the general 


formula ArN<Gut ORS, applicable as intermediate products 
eer. 


in the manufacture of dyes, may be prepared by condensing 
primary aromatic amines, provided they are not substituted in 
the ortho-position, with B8’-dichloroethyl sulphide. Suitable sol- 
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vents, such as toluene or nitrobenzene, may be employed, and also 
some agent capable of neutralising hydrogen chloride, such as 
sodium carbonate or acetate. In some cases, as in the reaction with 
B-naphthylamine, copper powder may be added with advantage. A 
less suitable method consists in heating the base and its hydro- 
chloride with 88’-dihydroxyethy] sulphide. N-Phenylthiomorpholine 
forms flat, elongated prisms, m. p. 32°, b. p. 200°/50 mm., has an 
alliaceous odour, and yields a picrate, m. p. 144°. N-p-Zolylthio- 
morpholine has m. p. 35°, and the B-naphthyl derivative has m. p. 
about 155°. J.C. W. 


Ureides of Substituted Aminonaphtholsulphonic Acids. 
B. Heymann, O. Dresser, R. Korne, and A. Ossenspeck (U.S. Pat. 
1308071).—Ureides are produced having the general formula 
CO(NH-C, Hn Y, - m*R°NH-C,)H,X, - ,°OH)., in which R stands for 
a bivalent group containing an acyl radicle, for example, 
CO, SO,, CO-CH:CH, CO-CH,, or the residue of phenylacetic acid ; 
n is the number of hydrogen atoms remaining unsubstituted in the 
naphthalene ring ; X is a sulphonic acid or other substituting group ; 
m the number of unsubstituted hydrogen atoms in the benzene 
nucleus; and Y, substituting atoms or radicles, such as Cl, Br, Me, 
or OMe. These compounds form dyes when coupled with diazotised 
aniline or similar components, and may be employed as therapeutic 
agents for destroying blood-parasites. They form salts with alkali 
metals, alkaline earth metals, or heavy metals, for example, sodium, 
barium, strontium, copper, zinc, mercury, and silver, which also 
possess therapeutic properties. As starting materials, 1: 8-amino- 
naphtholsylphonic acids (mono-, di-, or higher sulphonic acids) may 
be employed. These compounds are substituted by such nitro-com- 
pounds as j#-nitrobenzoyl chloride, m-nitroanisoyl chloride, m-nitro- 
benzenesulphonyl chloride, or m-nitrocinnamoyl chloride. Reduc- 
tion of these substituted aminonaphtholsulphonic acids is effected 
by the action of iron and acetic acid or other similar reducing 
agents, and the amino-compounds thus obtained are treated with 
carbonyl chloride to obtain ureides. CHEeMiIcaL ABSTRACTS. 


Hydrazino-acids. III. Avceusr Darapsxy (J. pr. Chem., 
1919, [ii], 99, 179—231. Compare A., 1918, i, 506, 553).—The 
hydrazino-acids described previously have been optically inactive; 
the author now describes the preparation of the optically active 
a-hydrazinophenylacetic acids, which are prepared by the action of 
hydrazine hydrate on the active phenylchloroacetic acids or by the 
resolution of a-benzylidenehydrazinophenylacetic acid and subse- 
quent elimination of the benzylidene group. The applicability of 
these acids to the study of the phenomena of the Walden inversion 
is limited by their tendency to complete racemisation under the 
experimental conditions adopted. * 

d- and /-Phenylchloroacetic acids are prepared by the resolution 
of the r-acid by means of morphine according to the method of 
McKenzie and Clough (T., 1908, 93, 817; 1909, 95, 782), and their 
properties agree completely with those given by these authors; the 
unusual experimental difficulties encountered in this resolution have 
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been extensively investigated, the main factors conditioning success 
appearing to be the slowness with which the crystals of the salt 
separate and the relative weight of the crop which is deposited 
before filtration. d-Hydrazinophenylacetic acid is obtained by the 
action of hydrazine hydrate on /-phenylchloroacetic acid in absolute 
alcoholic solution ; it crystallises in shining leaflets, m. p. 183—184°, 
and has [a]>’ + 158°02° in W-hydrochloric acid solution ; 1-hydrazino- 
phenylacetic acid, m. p. 183—184°, [a] —157°64°, is similarly pre- 
pared from the d-chloro-acid. The acids readily condense with benz- 
aldehyde in aqueous solution in the presence of hydrochloric acid, 
yielding respectively d- and 1-benzylidenehydrazinophenylacetic 
acids, m. p. 136—138°, [a]> +166°40° and —166°59° in acetone 
solution. 

The resolution of a-hydrazinophenylacetic acid into its active coim- 
ponents cannot be conveniently effected by means of helicine or 
camphor, but may be accomplished if the acidic character of the 
substance is increased by the introduction of suitable groups; the 
formyl and benzoyl groups are not applicable, since viscous syrups 
are formed in the first instance and difficultly decomposable com- 
pounds in the second. The benzylidene derivative can, however, be 
resolved by morphine in alcoholic solution. (The crystalline quinine 
salts of dl-benzylidenehydrazinophenylacetic, dl-o-hydroxybenzyl- 
idenehydrazinophenylacetic and d/-p-methoxybenzylidenehydrazino- 
phenylacetic acids, m. p.’s 172—174°, 183°, and 161—-163° respec- 
tively, are described, but are not suited for the resolution; 
dl-p-methoxybenzylidenehydrazinophenylacetic acid forms small, 
colourless needles, m. p. 131—133°.) The physical properties of the 
d-acid obtained in this manner agree completely with those of the 
substance prepared by the action of hydrazine hydrate on /-phenyl- 
chloroacetic acid and treatment of the product with benzaldehyde. 

Ethyl d- and |-hydrazinophenylacetate hydrochlorides, prepared 
by the esterification of the corresponding acids with alcohol and 
hydrogen chloride, have m. p. 148—150°, [a] +96°32° and 
—96°30° respectively. They are converted by nitrous acid into the 
corresponding nitroso-esters of the same sign, but considerable race- 
misation occurs which appears to be attributable to the nitrous 
acid; this is the more remarkable since a group directly attached 
to the asymmetric carbon atom is not involved in the change; 
further extensive racemisation takes place when the crude nitroso- 
esters are crystallised from alcohol. On the other hand, the conver- 
sion of nitroso- into azido-ester by treatment with dilute sulphuric 
acid appears to occur without racemisation, and yields a product of 
the same sign, but it is not possible to guarantee the optical purity 
of these substances. When the active nitroso-esters are heated they 
are converted into ethyl dl-aminophenylacetate, racemisation being 
complete. 

dl-Azidophenylacetic acid, m. p. 98—101° (Forster and Miller, 
T., 1910, 97, 138, give 98°5°), is conveniently prepared by the action 
of sodium azide on r-phenyl-chloro- or -bromo-acetic acid ; when the 
reaction is applied to d-phenylchloroacetic acid, a levorotatory azido- 
acid is obtained, which, however, is not free from mandelic acid. 
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Attempts to resolve dl-azidophenylacetic acid by quinine, quinidine, 
or cinchonine were unsuccessful, but partial success was attained 
with brucine or morphine, but the specific rotations of the acids 
were so low that, although the results are concordant among them- 
selves, it is probable that the resolution was incomplete. Esterifica- 
tion of the azido-acids showed that racemisation unexpectedly occurs 
during the process, the phenomenon being more marked with alcohol 
and sulphuric acid than with diazoethane. Similar instances of 
racemisation were encountered with the active phenylchloroacetic 
acids, but, in these cases, the more marked effect was caused by 
diazoethane. Ethyl d-phenylchloroacetate has b. p. 138°/19 mm., 
[a]? +121°05° in alcoholic solution, but is possibly not quite free 
from the racemic substance. The values observed for the lisomeride 
were b. p. 136°/13 mm., [a] —108°45°. 

d-Hydrazinophenylacetic acid is converted by chlorine into 
r-phenylchloroacetic acid; similarly, ethyl /-hydrazinophenylacetate 
hydrochloride is transformed into slightly levorotatory ethyl phenyl- 
chloroacetate, which is not quite pure analytically. H. W. 


Cause of and Remedy for certain Imnaccuracies in 
Hausmann’s Nitrogen Distribution Method. S. L. Jopip1 
and S. C. Moutton (J. Amer. Chem. Soc., 1919, 41, 1526—1531).— 
The distribution of nitrogen in casein, gelatin, and egg-albumin has 
been investigated. It is shown that the proportion of amide nitro- 
gen obtained by Hausmann’s method as modified by Osborne and 
Harris (A., 1903, i, 585) is constant, and does not depend on the 
quantity of magnesia added to the distillation mixture. The per- 
centage of nitrogen contained in the magnesium oxide precipitate 
is higher the greater the quantity of magnesium oxide employed in 
distillation. Conversely, the proportion of monoamino- and diamino- 
nitrogen is the smaller the larger the amount of magnesia used in 
distillation. In order to obtain uniform results and a minimum 
of “ humin” nitrogen it is necessary to use the least possible amount 
of magnesia which is sufficient to render the substance to be distilled 
alkaline. In the case of plant and animal materials the uniform 
application of 1 gram of magnesia is satisfactory, whilst in the case 
of proteins 0°5 gram is sufficient. J. F.S8. 


Identity of Hordein and Bynin. Heinricu Liters (Biochem. 
Zeitsch., 1919, 96, 117—133).—Hordein and bynin were submitted 
to an analysis by the Van Slyke method, and the results obtained 
from the two proteins were almost identical. The author, there- 
fore, does not agree with Osborne that bynin, which is obtained 


from malt, is a different protein from the hordein of barley. 
: 8. 8. Z. 


Guanylic Acid, its Preparation and Precipitability. R. 
Feutcen (Zeitsch. physiol. Chem., 1919, 106, 249—259)—By 
treating nucleoprotein from the pancreas of cattle with sodium 
hydroxide and precipitating with 90% alcohol in the presence of 
ammonium chloride, the sodium salts of guanylic and another 
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nucleic acid are obtained. After the purification of this mixture, 
sodium guanylate is obtained by precipitation with sodium acetate 
in the cold. Sodium hydrogen guanylate, C,)H,,;0;N;PNa, is pre- 
pared by dissolving the latter in ten parts of hot water and one 
part of glacial acetic acid, and precipitating, after quick cooling, 
with three volumes of alcohol. 


Urease and the Radiation Theory of Enzyme Action. 
TandII. H. P. Barenprecur (Proc. K. Akad. Wetensch. Amsterdam. 
1919, 21, 1126—1142, 1307—1322).—-After a criticism of the 
hypothesis put forward by Van Slyke (A., 1914, i, 1181), the 
author puts forward a new hypothesis to explain enzyme action. 
An enzyme acts by radiation, and the enzyme particle contains the 
same molecule, which is liberated or acted on by this enzyme, in 
some active state. The radiation by which enzymes exert their 
action is due to the electrons forming part of the atoms, and is of 
the nature of electromagnetic induction. The radiation, by which 
urease acts on urea, originates from the enzyme molecule, and is 
able to exert its hydrolytic effect to a certain distance, probably 
very small. When the urease radiation strikes an urea molecule, 
it is absorbed. The amount of urea hydrolysed in unit time by 
an enzyme molecule would therefore be independent of the urea 
concentration if the other constituents of the solution had no power 
of absorption of this radiation. In addition to urea, the hydrogen 
ions are the only constituent which absorb the radiation in this 
hydrolysis. At constant temperature and constant hydrogen- 
ion concentration, the velocity of the reaction is given by 
—dz=m(2x/[x+nc]).dt, in which z is the concentration of urea, 
e the concentration of hydrogen ions, and n the absorption 
coefficient of hydrogen ions, that of urea being taken as unity. 
The velocity constant m for a given temperature and H” ion con- 
centration is proportional to the enzyme concentration only. If 
a is the initial urea concentration and (a—z)/a=y, then, after 
integration, nc/0°434.log(1/[1—7]) + ay=mt. This theory is 
tested by experiments made on the hydrolysis of urea by extract 
of soja beans, and the theory generally confirmed. 

In the second paper, the work is repeated, but more precautions 
are taken to keep the hydrogen-ion concentration constant. It is 
found that the value of the constant m falls off towards the end 
of the reaction the higher the value of P,,. For low values of P,, 
the value of m increases continually from.0-03% up to 8% urea 
concentration. For higher values of P,,, there is first an increase 
and then in the most concentrated solutions of urea a decrease in 
the value of m. ‘These facts are deducible from the hypothesis 
formulated. ; J. F. 8. 


The Isomeric Hydroxyphenylarsinic Acids and the Direct 
Arsenation of Phenol. Watrer A. Jacops and Micnart Herpet- 
BERGER (J. Amer. Chem. Soc., 1919, 41, 1440—1450).—By means 
of the diazo-reaction, o- and m-arsanilic acids (this vol., i, 50) have 
been converted into the phenolic acids. o-Hydroryphenylarsinic 
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acid, OH-C,H,°AsO,H,, crystallises readily from hot water, being 
but sparingly soluble in the cold, forming rosettes of needles, m. p. 
196°, and its sodiwm salt, CsH,O,AsNa, separates from 50% alcohol 
in glistening, hexagonal platelets with 4H,O. m-Hydroryphenyl- 
arsinic acid crystallises from a small volume of water in masses of 
rhombs, m. p. 159—173°, and its sodium salt, rosettes of flat 
needles, is extremely soluble, even in alcohol. The ortho-acid 
differs from its isomerides in giving a wine-red colour with ferric 
chloride. 

A knowledge of the o-hydroxyphenylarsinic acid has helped in 
the examination of the by-products formed in the arsenation of 

henol. This important reaction is carried out as follows. Arsenic 
acid (480 grams of 80% acid), dehydrated by heating until the 
temperature reaches 150°, is mixed with phenol (200) and kept 
gently boiling at 155—160° for seven hours. The homogeneous 
product is then diluted with water (2 litres), and sufficient of a 
hot concentrated solution of barium hydroxide is added to render 
the well-stirred mixture neutral to litmus. The precipitate of 
barium arsenate carries with it the small amount of tarry by-pro- 
duct. The hot filtrate is then treated with just sufficient sulphuric 
acid to precipitate the barium, filtered again, and the solution 
evaporated under reduced pressure to about half the volume, when 
it is neutralised by sodium hydroxide and concentrated to a small 
bulk. The hot solution is mixed with several volumes of alcohol 
and cooled, crystallisation being induced by rubbing. Using the 
quantities mentioned, about 120 grams of pure sodium p-hydroxy- 
phenylarsinate are obtained, without the complications of Conant’s 
method (this vol., i, 230). 

The mother liquors, when the alcohol is removed by evapora- 
tion, give the above wine-red coloration with ferric chloride. 
Taking advantage of the different solubilities of the barium salts 
and the free acids, the authors have isolated o-hydroxyphenyl- 
arsinic acid (14 grams), Benda’s pp'-dihydroxydiphenylarsinic 
acid, m. p. 250—251° (10 grams; A., 1908, i, 747), and an acid 
which is probably op/-dihydroxydiphenylarsinic acid, 

OH-AsO(C,H,OH), 
(8 grams). The latter acid crystallises from 50% acetic acid in 
stout, glistening prisms, m. p. 215—-217°, and gives the red colour 
with ferric chloride. J.C. W. 


Physiological Chemistry. 


Some Conditions Influencing the Reaction Velocity of 
Sodium Nitrite on Blood. C. R. Marsnaut (Proc. Roy. Soe. 
Edin., 1918—1919, 89, 149—156).—The rate of production of 


methemoglobin by the action of sodium nitrite on blood is governed 
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by the nature and concentration of the blood solution and by the 
concentration of the sodium nitrite solution. Probably other 
factors, such as temperature, are of importance. J.C. D. 


The Role of the Plasma Proteins in Diffusion. Tuomas 
Hvuexu Miroy and Josep Francis Donecan (Biochem. J., 1919, 
13, 258—271).—After severe hemorrhage, the specific gravity, 
viscosity, and percentage of nitrogen in the blood fall, whilst the 
conductivity rises. The fluid which enters the blood after hemor- 
rhage must have at least the electrolyte concentration of normal 
plasma, since there is no evidence of a fall in conductivity. It is 
evident from studies of diffusion of sodium chloride from solution 
in water, gum arabic solution, and blood serum that some factor 
other than viscosity is concerned in the diffusion of salt from serum. 
This point was studied further, and it is concluded from the results 
that the globulin may exert a determining factor governing the 
rate of diffusion. J.C. D. 


Precipitation Structures Simulating Organic Growth. II. 
Physico-chemical Analysis of Growth and Heredity. R. 8. 
Lititre and E. N. Jounston (Biol. Bull., 1919, 36, 225—273. 
Compare Lillie, A., 1918, i, 278).—If a piece of fine iron wire, 
wound round one end of a fine copper wire, is dropped into a 2% 
solution of egg-albumin containing 4% of potassium ferricyanide 
and 4% or more of sodium chloride, the entire surface of the iron 
wire rapidly becomes covered with fine, filamentous growths. They 
are characteristically regular in form; the majority are straight or 
slightly curved, and cease to grow at a length of 200 microns or 
less. A repetition of this experiment, using a 2% solution of egg- 
albumin containing 2% of potassium ferricyanide and 0°5% of 
sodium chloride, results in a slower growth, the form of the fila- 
ments is more irregular, and many larger structures are produced. 
In the stronger solution, growth usually ceases in about five 
minutes, whilst in the weaker solution it may continue for several 
hours. The action ceases when all the available potassium ferri- 
cyanide has been transformed, and may be renewed by adding 
more of the solution. The number of filaments may be limited by 
coating the metal with paraffin and removing the paraffin from 
very small areas before placing the metal in the solution. Experi- 
ments were made with iron, zinc, cobalt, cadmium, nickel, copper, 
lead, tin, chromium, and aluminium. For each metal which forms 
a precipitate with potassium ferricyanide there is a definite and 
characteristic type of precipitation structure. The presence or 
absence of a protective colloid has a marked influence on the kind 
of structure formed. Definite tubular filaments are produced from 
zinc, cadmium, and copper only in the presence of a protective 
colloid; in its absence, most of the precipitate appears 
“amorphous.” Copper readily forms filaments in the absence of 
the protective colloid. The characters of structures produced with 
iron, zine, cobalt, cadmium, copper, and nickel are described in 
detail. The form and rate of growth may be modified by the 
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passage of a weak electric current, by sudden changes in the con- 
centration of the solution, and by the conditions of the surface of 
the metal, for example, whether rusty or not. All filaments are 
extremely sensitive to outside influences, such as jarring, causing 
currents, or addition of sand particles, any of which may cause 
change of direction of growth and change of form of filaments. 
Filaments grown on the surface show striking variations from those 
grown immersed. Certain metals, notably cadmium, show a 
rhythmic motion during growth. All these purely chemical 
and physical phenomena are significant in that they point the way 
to a better understanding of the phenomena of rhythm and 
periodicity in living beings. CuemicaL ABSTRACTS, 


The Origin of Odour in the Molecules of Odoriferous 
Substances. Heinricn Teupr (Prometheus, 1919, 30, 201—204, 
209—211; from Chem. Zentr., 1919, iii, 138—139).—The author 
assumes that the origin of odour must be within the molecule, since 
the odour of a chemical compound is not, in general, affected by 
external influences as long as the molecule remains undecomposed. 
The source can scarcely lie within the atom, since, if this were so, 
every cdoriferous atom must retain its odour in the free state and 
in combination with odourless atoms; the monatomic elements are, 
however, odourless, as are the ions of the strongly odoriferous 
halogens. The cause of the odour is to be sought between the 
atoms in the molecule which contain the valency electrons. It 
must be assumed that odours are caused by the vibrations of 
valency electrons, since the molecules of odoriferous substances are 
not altered in any way by the emission of odour. It appears prob- 
able that the nasal sensory nerves have electron vibrations which 
are increased by resonance when odoriferous particles having corre- 
sponding intramolecular electron vibrations are drawn into the 
nose in admixture with air. The author’s investigations are ex- 
plained by numerous diagrams. He is led to the conclusion that 
a chemical element can the more readily induce odour in its com- 
pounds in proportion as its electrons are more firmly united to the 
atomic nucleus. Metallic atoms, in consequence of the ease with 
which they detach electrons, are not suited to the production of 
odour. It can readily be seen that in all the horizontal series of 
the periodic system the power of giving odour increases as the 
metallic character of the element diminishes from left to right; 
correspondingly, the stability of the union between the atomic 
nucleus and the respective electrons increases from left to right. 
The author explains, further, the odourless or odoriferous character 
of certain substances, such as methane, ethane, the higher paraffins, 
carbon tetrachloride, etc., as well as the spread of odour to a 
distance and other phenomena. H. W. 


Place and Mode of Origin of the Acetone Substances. 
Ernst Kertess (Zeitsch. physiol. Chem., 1919, 106, 258—271).— 
Leucine was injected into the hind feet of dogs with an Eck’s fistula 
and a “reverse” Eck’s fistula. In the former case the injected sub- 
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stance is practically prevented from reaching the liver ; in the second 
case, however, it does reach it. In the dogs with the “ reverse” Eck’s 
fistula, an increase in acetone, acetoacetic acid, and 8-hydroxybutyric 
acid is recorded. The leucine does not alter the amount of excreted 
acetone substances in the dogs with Eck’s fistula. The acetone sub- 
stances, it is concluded, are therefore formed in the liver, and under 
certain physiological conditions they can be formed from leucine. 


8. S. Z. 


Chemical Studies in Physiology and Pathology. VIII. 
The Question as to Iodine Fixation in the Thyroid Gland. 
E. Herzrerp and R. Kuincer (Biochem. Zeitsch., 1919, 96, 
260—269. Compare A., 1918, i, 47, 241, 355, 357; this vol., i, 297). 
—The juices of pig’s thyroid, human serum, and milk were treated 
with potassium iodide and V/10-iodine, and then precipitated with 
hot 90% alcohol. A repeated extraction of the coagula with boiling 
water removed practically all the iodine which was retained. No 
iodine was removed in this way from untreated coagulated juice of 
thyroid. The amount of iodine extracted from the juice of thyroid 
by means of alcohol depended on the water content of the alcohol. 
The author considers that these experiments support the theory 
which he discusses, that iodine is a component part of the protein 
molecule of the thyroid gland, and that it is not an essential con- 
stituent of the thyroid secretion. 8. S. Z. 


Alleged Irreciprocal Permeability of the Frog's Skin to 
Ions. Martin GILpEMEIsTER and Jussur Scuvxri (Biochem. Zeitsch., 
1919, 96, 241—248).—The authors cannot confirm the results 
obtained by Bayliss (A., 1908, ii, 712) that the skin of the frog 
conducts electric currents in Ringer’s solution better from the out- 
side to the inside than in the reverse direction. They therefore do 
not accept the conclusion arrived at by Bayliss that the skin of the 
frog is permeable to sodium ions from the outside, but not from the 
inside. 8. S. Z. 


The Diazo-reaction of Normal Human Urine and the 
Influence of the Mode of Nutrition on the ‘‘ Diazo Value." 
Orto Firtn (Biochem. Zeitsch., 1919, 96, 269—297).—The diazo- 
chromogen of normal human urine was investigated. Utilising his 
simplified method of isolating the hydroxyproteic acids from urine 
by decomposing the urea with soja urease, the author prepared a 
“baryta fraction” from the acid contents of the urine. The 
“ baryta fraction ” was further fractionated with various precipitat- 
ing reagents before and after hydrolysis and the various 
fractions were studied. The conclusion arrived at is that diazo- 
chromogen, although not identical with histidine, is, however, a 
closely related iminazole derivative. Probably it consists of one or 
| more transformation or condensation products of histidine produced 
by intermediate metabolism. Diazochromogen has further been 
found to be thermostable, soluble in alcohol, insoluble in ether, and 
separated only with difficulty by means of acetone from the alcoholic 
solution. It does not give Millon’s reaction. 
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Another part of this investigation was devoted to the study of the 
“diazo value” and the “diazo quotient” of the urine of normal 
subjects, tubercular subjects in the early stage of the disease, under- 
fed subjects who subsisted on a diet deficient in protein, ‘and 
cachectic individuals. From these observations and those made by 
-Masslow the author concludes that the iminazole complex contained 
in the diazochromogen is of endogenous origin. 8. 8. Z. 


Oxidation Procedure in the Human Organism. WaAatrER 
Lascu (Biochem. Zettsch., 1919, 97, 1—21).—As much as 12 grams 
per day of sodium thiosulphate can be consumed without harm. 
The thiosulphate is, however, not excreted as such in the urine, but 
is oxidised in the organism in accordance with the law observed by 
Tauber in the case of phenol. The ethereal sulphates increase 
slightly in the urine with intake of sodium thiosulphate. S. 8S. Z. 


Origin and Significance of Acetoacetic Acid. L. C. 
MarLiarD (Bull. Acad. med., 1919; from J. Pharm. Chim., 1919, 
[vii], 20, 185—187).—A considerable quantity of acetoacetic acid 
was formed in a solution containing cycloglycylglycine, glycerol, 
and yeast-cells. The author suggests that the production of aceto- 
acetic acid in the human body is due to the reduction of the dipep- 
tide (removal of amino-groups), and not to an oxidising process. 
This conception appears to be more in harmony with the restricted 
oxidising faculty of diabetic subjects. W. P. 8. 


Preparation and Physiological Action of some Derivatives 
of Meconic Acid. L. Laurenscuiicer (Biochem. Zeitsch., 1919, 
96, 73—86).—The following derivatives of meconic acid were syn- 
thesised and tested for their physiological action. Acetyl derivative, 
OAc’C,HO,(CO,H)., forms colourless needles, m. p. 218°. The 
benzoyl derivative crystallises in colourless leaves, m. p. 248° 
(decomp.). The methyl hydrogen ester forms colourless crystals, 
m. p. 161°5°; the dimethyl ester has m. p. 117°; the propyl hydro- 
gen, dipropyl. and diisobutyl esters form colourless crystals, m. p. 
164°, 105°, and 98° respectively; the diamyl ester is a colourless 
oil. The wrethane derivative forms colourless crystals, m. p. 124°. 


C(OH):C.-CO-NH 
< »o oo, forms a yellow 

CH—=-C7 CO-NH 
powder, m. p. 173° (decomp.), and its ethyl, propyl, and allyl 
ethers are white, crystalline powders, m. p. 138°, 141°, and 143° 
(all decomp.) respectively. Meconylthiocarbamide is a clear, yellow, 
crystalline powder, m. p. 181° (decomp.), and its propyl ether has 
m. p. 138° (decomp.). 

The acetyl and benzoyl derivatives and the aliphatic ethers of the 
acid produce, like the original acid, slight paralysis in the frog, but 
are inactive in the rabbit. The ethyl, and to a greater extent the 
propyl, ester produces a more marked action in the frog than the 
original acid. The corresponding monoalkyl derivatives are also 


Meconylcarbamide, CO 
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more active than the acid itself, but are not so potent as the normal 
esters. On the rabbit, however, this group of compounds produces 
no effect. The ether and diazo-compounds of the above esters behave 
physiologically like the esters themselves. The hydrazine derivative 
of meconic acid is very toxic and lethal in small doses. 

The urethane derivative of meconic acid shows little potency, 
whilst the carbamide derivative is more active in the frog. The 
ethyl and propyl derivatives of the latter resemble meconic acid 
in their activity. Meconylthiocarbamide behaves like mecony]l- 
carbamide, but is only one-third as potent. Its propyl derivative 
shows also some potency in the frog; in the rabbit the latter sub- 
stances produce no effect. None of the synthesised substances has, 
therefore, manifested any definite narcotic action. 8. 8. Z. 


Experimental Nephropathy produced by an Organo- 
mercury Compound of Phenolsulphonephthalein. J. Epwarp 
Burns, E. C. Wurre, and J. G. Cueetam (J. UVrol., 1919, 3, 1—16). 
—aAs phenolsulphonephthalein and mercury have special affinities 
for the secreting cells of the kidney it was thought that a compound 
containing these substances would attack these cells and not attack 
the other organs of the body, and the changes thereby produced 
would more nearly resemble the different types of nephritis found 
in the human being than those produced with other substances. The 
compound synthesised was _ tetrahydroxymercuriphenolsulphone- 

OH phthalein, which probably has the annexed 
formula. It contains 63% of organically 
HO:-Hg Hg‘OH _ bound mercury. It is soluble in dilute alkali 

hydroxide. When given to dogs this sub 

Hg-0H stance produced acute and chronic renal 
__¢: .: \:o lesions which resemble quite closely those 
So H a found in the different types of nephritis in 

. Hg-OH human beings. The lesions of the acute type 

were mainly tubular, although some slight 
glomerular changes were noticed. In the chronic type the most 
characteristic change is the increase of interstitial tissue both in the 
glomeruli and between the tubules, together with areas of tubular 
obliteration and glomerular fibrosis. Chemical examination of the 
blood and urine following the intravenous injection of sodium 
chloride and urea after the method of Underhill, Wells, and Gold- 
schmidt (J. Expt. Med., 1913, 28, 322), showed results quite analo- 
gous to the type of lesion produced. This organo-mercury compound 
produced no lesions elsewhere in the body. 
Cuemicar ABSTRACTS. 
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Chemistry of Vegetable Physiology and Agriculture 


Comparative Studies on Respiration. VII. Respiration 
and Assimilation. W.J. V. Osreruovur (J. Gen. Physvol., 1919, 
2, 1—-3).—-Certain improvements in technique are described ; thus 
when a reagent is employed which has a “ buffer” effect it is desir- 
able to have the same “ buffer” action during the measurement of 
normal respiration as during exposure to the reagent. An indicator 
should be present in the liquid containing the organisms, so that 
changes in reaction may be observed. Preliminary results indicate 
that there is pronounced antagonism between such substances as 


sodium chloride and calcium chloride in their effect on respiration. 
J. C. D. 


Comparative Studies on Respiration. VIII. The Re- 
spiration of Bacillus subtilis in Relation to Antagonism. 
Martitpa MoLpEenHAver Brooks (J. Gen. Physiol., 1919, 2, 5—15). 
—In relatively low concentrations of sodium, potassium, and cal- 
cium chloride the rate of respiration of B. subtilis remains fairly 
constant for a period of several hours, whilst in higher concentra- 
tions there is a gradual decrease in the rate. The effects of salts on 
respiration show a well-marked antagonism between sodium chloride 
and calcium chloride and between potassium chloride and calcium 
chloride. The antagonism between sodium and potassium chlorides 
is slight. J.C. D. 


Comparative Studies on Respiration. IX. The Effects of 
Antagonistic Salts on the Respiration of Aspergillus niger. 
F. G. Gustarson (J. Gen. Physiol., 1919, 2,17—24).—In relatively 
dilute solutions sodium chloride and calcium chloride increase the 
respiration of Aspergillus in the presence of dextrose. Higher con- 
centrations cause a decrease, probably due to the osmotic effects of 
the salts. The antagonism between sodium chloride and calcium 
chloride could be demonstrated by a study of the respiration of this 
organism. Spores germinated on a medium containing 0-5M/- 
sodium chloride and 0°05% of dextrose, but failed to do so when 
calcium chloride was used instead of sodium chloride, or when both 
salts were present. Apparently a substance may have different 
effects on respiration from those which it has on growth. J. C. D. 


Proteinogenous Amines. IV. The Production of Hist- 
amine from Histidine by Bacillus coli communis. Kart K. 
KoessLErR and Mitton T. Hanke (J. Biol. Chem., 1919, 39, 
539—584).—Bacil/us coli communts does not form histamine from 
histidine when acting alone, in the presence of nitrates or ammon- 
ium salts, or in a medium containing glycerol. When glycerol 
or dextrose and a source of nitrogen, such as potassium nitrate or 
ammonium chloride, are present, some 50% of the histidine is con- 
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verted into histamine. Under these conditions the medium becomes 
acid, and the suggestion is advanced that histamine is produced by 
the bacillus as a means of neutralising the acid produced from 
glycerol. Contrary to many statements, it is found that histamine 
is never produced except in the presence of an easily available 
source of carbon. J. C. D. 


Formation of d-8-Iminazolyl-lactic Acid from /-Histidine 
by Bacteria. K. Hirai (Aci. Schol. Med. Kyoto, 1919, 3, 
49—53; from Physiol. Abstr., 1919, 4, 256).—Histidine hydro- 
chloride, prepared from ox blood, was acted on for forty days in 
protein-free nutrient media with a strain of Proteus vulgaris which 
was capable of converting /-tyrosine into y-hydroxyphenyl-lactic acid. 
The product was separated by precipitation with phosphotungstic 
acid ; it crystallised with 1H,O and had [a];*+ 337°, the yield being 
11%. It was identified by elementary analysis and by means of the 
platinichloride. H. W. 


Application of the Fixation Method in Bacterial 
Fermentation. I. Acetaldehyde as an Intermediate 
Product in the Fermentation of Sugar, Mannitol, and 
Glycerol by Bacillus coli, Dysentery, and Gas Gangrene 
Organisms. OC. Nevpera and F. F. Norp (Biochem. Zertsch., 
1919, 96, 133—158).—By employing sodium sulphite and calcium 
sulphite as “ fixing” agents, acetaldehyde has been established as an 


intermediate product in the fermentation of dextrose, mannitol, and 
glycerol. B. coli was employed in the fermentation of dextrose, 
Flexner Y and Shiga-Kruse cultures in the fermentation of manni- 
tol and Frinkel’s bacillus (B. Welchii) in the fermentation of gly- 
cerol. As the last-mentioned organism is an anerobe the possibility 
of the formation of acetaldehyde as a secondary product from the 


alcohol produced is excluded. 8. Z. 
Application of the Fixation Method in Bacterial Fermenta- 
tion. II. The Establishment of an Aldehyde Stage in 
Acetic Acid Fermentation. C. Neupera and F. F. Norp 
(Biochem. Zeitsch., 1919, 96, 158—175).—-Alcohol was fermented in 
the presence of calcium sulphite with Bacterium Orléanense, B. 
Ascendens, and B. Pasteurianwm. In each case acetaldehyde was 


established as an intermediate product in the fermentation. 
8. 8. Z. 


Acid Fermentation of Xylose. E. B. Frev, W. H. Pererson 
and AuprEy Davenport (J. Biol. Chem., 1919, 39, 347—383).— 
Xylose is readily fermented by bacteria which are found in fresh 
silage, sauerkraut, and manure, and also in certain soils, but the 
organisms commonly studied in the laboratory failed to break down 
the sugar. The organisms which can effect the fermentation are 
readily isolated in pure culture. The fermentation takes place 
either in the presence of free oxygen or in a limited supply, and 
the main products formed are acetic acid and lactic acid. The 
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relation of acetic acid to lactic acid approaches the theoretical ratio 
of 40 to 60 that would obtain if these two compounds were the 
only products arising from fission of the xylose molecule. Traces: 
of carbon dioxide and ethyl alcohol were detected. Other sugars 
are fermented by these xylose-fermenting bacteria. J. C. D. 


Mode of Action of Metal Sols. C. R. Marsnatt (Proc. Roy. 
Soc. Edin., 1918-19, 39, 143—148).—An attempt to ascertain how 
silver in a particular form, such as colloidal silver solutions (Bredig), 
can exert a bactericidal action. The impact of the larger submicro- 
scopic particle is not the cause, whilst there is no evidence that 
adsorption of the silver particle takes place on the surface of the 
organisms. Electropositive and electronegative sols produced the 
same antiseptic action. The concentration of free silver ions was 
insufficient to explain the pharmacological action, but when the 
size of the particles was considered it was found that the bacteri- 
cidal value may be ascribed to the ultra-microscopic particle below 
15 wu in diameter. J.C. D. 


Vitamine Requirements of certain Yeasts. Frepa M. 
BacuMann (J. Biol. Chem., 1919, 39, 235—257).—The observa- 
tions of Pasteur and of Wildier on the nutritive requirements of 
yeast are confirmed. All the yeasts investigated grew better and 
fermented more readily in a medium containing some small 
amounts of organic material other than sugar. It is suggested 
that the substances which are necessary for fermentation to be 
carried out effectively by the yeast are of the nature of vitamines 
(Wildier’s “bios,” La Cellule, 1901, 18, 313). The yeasts appear 
to vary considerably in their requirements for this accelerating 
factor. J. C. D. 


Action of Radium Emanation on the Vitamines of Yeast. 
Kanematsu Suciura and Srantey R. Benepicr (J. Biol. Chem., 
1919, 39, 421—433).—This investigation showed that exposure to 
radium emanation may cause partial destruction of the vitamines 
present in yeast. It is suggested that a part of the beneficial influ- 
ence of radium in the treatment of malignant tumours may be 
dependent upon such destruction of the growth-accelerating factors. 

J. C. D. 


The Metabolin and Antibolin of Yeast. E. Vanten 
(Zeitsch. physiol. Chem., 1919, 106, 133—178).—The author has 
prepared metabolin and antibolin from yeast which, although not 
quite identical with the similar principles previously extracted by 
him from the pancreas of cattle, resembled them in their main 
properties. Metabolin accelerates alcoholic fermentation, antibolin 
has the opposite effect. The principles can be transformed into each 
other by molecular rearrangement. An irreversible metabolin has 
also been prepared from yeast and potatoes. This metabolin also 
accelerated alcoholic fermentation and reduced the amount of sugar 
in the urine of diabetic patients on two occasions. 8. 8S. Z. 
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_ The Content and the Formation of Invertase in Yeast. 
H. von Evter and Otor SvansereG (Zeitsch. physiol. Chem., 1919, 
‘106, 201—249).—The inversion capacity of two strains of yeast 
examined from time to time has been proved to be constant. The 
optimum temperature for invertase formation in one of these strains 
has been found to be 26—30°. When the temperature was raised 
by about 35° no invertase formation could be observed. The 
invertase formation is further dependent on the acidity of the 
medium. The maximum enzyme formation coincides with the opti- 
mum activity of the invertase. At a H-ion concentration higher 
than /’,,=2 the invertase is destroyed; on the other hand, at a 
H-ion concentration of P,,=6—7 the enzyme formation is 90% of its 
optimum. Water at a temperature of 10° does not wash out the 
invertase of fresh living yeast. 8. 8. Z. 


The Augmentation of the Catalase Activity of Yeasts. 
Hans von Evter and Inevar Laurin (Zeitsch. physiol. Chem., 
1919, 106, 312—317).—-The catalase of Saccharomyces Thermantv- 
tonum is activated by chloroform, but not by an increase of 
temperature. Sunlight diminishes the action of catalase in living 
yeast cells, whilst X-rays have no effect on it. 8. S. Z. 


Ilex vomitoria as a Native Source of Caffeine. Freperick 
B. Power and Victor K. Cuesnut (J. Amer. Chem. Soc., 1919, 
41, 1307—1312)—Since the so-called “Paraguay Tea,” which 
contains considerable proportions of caffeine, is derived from certain 
South American species of Zlez, the authors have examined other 
representatives.of this genus found in the south-eastern States in 
order to discover possible home sources of the drug. Several species 
were found to contain no caffeine at all, but J/ex vomitoria, Aiton, 
appears to be worth cultivating as a source of the base. Under the 
name “ Yaupon,” the leaves were already used by the Indians for 
their medicinal and stimulating properties. J. C. W. 


Action of Cyanamide and of Dicyanodiamide on the 
Development of Maize. P. Mazi, Vina, and M. Lemoiene 
(Compt. rend., 1919, 169, 804—-807).—The results of water-culture 
experiments show that cyanamide at a concentration of 0°162 gram 
per litre prevents the germination of maize seeds, but that dicyano- 
diamide at this concentration is not toxic towards their germination. 

Similarly, cyanamide, either with or without the presence of 
sodium nitrate, kills maize seedlings, whereas dicyanodiamide, in 
the presence of sodium nitrate, does not appreciably check the 
development of the plant, although with dicyanodiamide as the only 
source of nitrogen, the plant does not increase in weight, but yet 
remains alive for several months. W. 


Presence of Formic Acid in the Stinging Hairs of the 
Nettle. Lxzonarp Dospin (Proc. Roy. Soc. Edin., 1918-19, 39, 
137—142).—Although it is frequently stated that formic acid is 
present in the stinging hairs of the nettle, few attempts at a direct 
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proof have been made. The author collected the acid present in a 
very large number of hairs by compressing the leaves with filter- 
paper impregnated with barium carbonate. From an examination 
of the barium salt formed he comes to the conclusion that free 
formic acid does exist in the stinging hairs. J. C. D. 


The Yellow Colouring Substances of Ragweed Pollen. 
Freverick W. Heyt (J. Amer. Chem. Soc., 1919, 41, 1285—1289). 
—The pigments of ragweed pollen may be extracted by alcohol, 
then precipitated in fractions from an aqueous solution by means of 
basic lead acetate, and finally recovered from the lead precipitates 
in the usual way, the yield being about 0°6%. The least soluble 
pigment is a quercitrin glucoside, C,;H, 0,2, which fuses at 228—229° 
to a cherry-red oil, and thus differs from its three known isomer- 
ides, quercimeritrin, isoquercitrin, and incarnatin. Among the more 
soluble glucosides is one which yields itsorhamnetin on hydrolysis, 
and this seems to be predominant. J. C. W. 


Soil-sorption. E. Ramann and A. Spencer (Landw. Versuchs- 
Stat., 1918, 92, 127—-146).—The interchange of bases occurring 
in mixed solutions containing two different bases has been studied 
by means of a permutite of moderately constant composition pre- 
pared in the wet way. The replacement of bases taking place when 
such a hydrated aluminium alkali silicate is treated with neutral 
potassium, ammonium, calcium, and sodium salts has the character 
of a chemical exchange, no signs of physical adsorption being detect- 
able. The interchanges are by equivalents, that of potassium and 
ammonium following the law of mass action; the curves expressing 
the ratios of the ions in solution and those of the bases in the sili- 
cates are coincident. In solutions containing sodium and calcium 
salts the interchange of bases corresponds predominantly with the 
ratio of the ions in the solution, but preponderance of the calcium 
or sodium salts results in divergences dependent on a second factor 
of unknown nature. Potassium and ammonium are mutually 
replaceable, and displace sodium and calcium completely from the 
silicate, whereas the displacement of potassium and ammonium by 
sodium and calcium is incomplete. The ratios between the bases in 
the solutions and in the silicates have different values. Bases 
present in small proportions in the solutions are combined by the 
silicate in amounts greater than those corresponding with such pro- 
portions. Within wide limits, the absolute concentrations of the 
salts in the solution are without appreciable influence on the com- 
position of the silicate, this being the case even with mixtures of 
calcium salts with those of the univalent metals. as a we 


Solubility of Calcium Carbonate of Different Origins 
and Degrees of Fineness in Water containing Carbon 
Dioxide in Relation to Soil and Plants. G. Hacer and J. 
Kern (J. Landw., 1916, 64, 325—-342).—The degree of fineness of 
calcium carbonate influences considerably its solubility and especi- 
ally its velocity of dissolution in water containing carbon dioxide, 
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The less prolonged the action and the greater the proportion of 
carbon dioxide in the water, the more marked are the differences 
observed with carbonates of different finenesses. The increased 
rapidity of dissolution, as well as the more effective distribution 
obtainable, probably causes the superior action on soil and plants 
of the more finely ground carbonate. a. &. P. 


Determination of the Efficacy of the Soil Feeding Stuffs, 
Phosphoric Acid and Potash, by Culture Experiments, 
and Determination of their Relative Solubility by Acids. 
O. LemmermMann, A. Ernecxe, and L. Fresentus (Landw. Ver- 
suchs-Stat., 1916, 89, 81—195).—A large number of pot experi- 
ments have been carried out with soils of different types, analyses 
of the soils especially as regards the relative solubilities of the 
phosphates and potassium compounds being also made. Determina- 
tions of such solubilities furnish in most cases a means of express- 
ing the physiological efficiency of these fertilising substances. In 
the case of the phosphates, the best of the various solvents tried for 
determining the relative solubility proves to be 1% citric acid solu- 
tion, and the soil may be extracted by dropping the solvent through 
it or by shaking it with the solvent. For potash, on the other hand, 
this solvent is too weak, and satisfactory results have been obtained 
by the use of 10% hydrochloric acid. In these determinations 
allowance must be made for the physical characters of the soil. The 
common assumption that the potassium compounds of the better 
soils are more difficultly soluble than those of the lighter ones is not 
supported by the results obtained; such assumption applies more 
in the case of the phosphates, this being perhaps attributable to the 
higher clay- and iron-contents of the better soils. The degree to 
which plants are able to utilise the phosphoric acid appears to 
increase with the poverty of the soil in phosphates. T. H. P. 


Comparison of Two Fertilisers according to Mitscherlich's 
Law of the Minimum. Maryan Gorski (Landw. Versucilis- 
Stat., 1919, 93, 113—120).—Results obtained in fertilising experi- 
ments with increasing proportions of ammonium sulphate and 
sodium nitrate agree well with Mitscherlich’s mathematical expres- 
sion (A., 1911, ii, 760). It is shown that equality of the efficiency 
factors (Wirkungsfaktoren) for corn- and straw-yields necessitates 
constancy of the ratio, corn-yield:straw-yield, for different mini- 
mum factors. Calculation of the ratio between the efficiency factors 
for ammonium sulphate and sodium nitrate gives values which 
rem:ain almost unchanged, no matter whether the efficiency factors 
of the corn-yield or those of the straw-yield are employed in the 
calculation. T. H. P. 


